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Editors Comments 


Lane Lester has assembled a well-balaneed Quarterly in 
terms of the variety of subjeets eovered in this issue. The 
artiele by Henry Morris is a synopsis of a ehapter from his 
new book Defending the Faith. He exposes the fuzzy 
thinking of astronomers, astrophysieists and eosmolo- 
gists who wish to have a fully-funetioning universe with¬ 
out a Creator. His analysis elears the fog, revealing a raw, 
unbridled atheistie viewpoint. 

Wayne Frair diseusses embryonie reeapitulation 
whieh has been diseredited for years, but still appears in 
textbooks as a proof for evolution. Dr. Frair shares some 
personal experienees eoneerning the 'Tiogenetie law'' as 
well as noting that Frnst Haeekel falsified his illustrations 
trying to ''prove" reeapitulation. The history of the eon- 
eept is presented and seientifie evidenee against the 
bogus idea is given. I am reminded of a reeent op-ed eol- 
umn that appeared in the Wall Street Journal and later in 
Human Events entitled "The Chureh of Darwin" by 
Phillip F. Johnson. In a seetion entitled Leading Seien- 
tists Resort to Distortion, the author elaims that the 
National Aeademy of Seienees has replaeed real seienee 
with flim-flam. Obviously distortion and deeeit have 
often been employed in the promotion of moleeules-to- 
man evolutionism. 

It is a pleasure to have a well-written diseussion about 
the Van Andel Creation Researeh Center in Chino Val¬ 
ley, Arizona in the magazine. Steady progress has been 
made at the Center in eolleeting equipment and initiat¬ 
ing researeh studies. John Meyer outlines many possibili¬ 
ties for study and explains the ongoing projeets. We are 
eneouraged by the addition of many new struetures on 
site thanks to the finaneial support of the Jay and Betty 

-— • » 


Van Andel Foundation. A researeh team of Meyer, Howe, 
and I were able to use the Researeh Center as headquar¬ 
ters last summer while we did a geologieal reeonnaissanee 
of Verde Valley, "just over the mountains from Chino 
Valley." We introduee the geology of Verde Valley to our 
readers and eneourage others to examine the region from 
a eatastrophist perspeetive. There are definitely some 
intriguing geologieal problems "waiting to be inter¬ 
preted." 

Peter Klevberg writes on the philosophieal baekground 
of sequenee stratigraphy. We have had earlier treatises on 
sequenee stratigraphy, one written by Carl Froede, Jr. 
and the other by Alan Bartlett, appear in CRSQ. This 
reeently-developed tool for interpreting strata offers 
great promise for eatastrophists if it is handled eorreetly. 
Carl Froede, Jr. and John Reed take serious issue with 
other ereationists who have employed the global uni- 
formitarian stratigraphie eolumn as time boundaries 
within a Flood-based framework. Froede and Reed state 
that the times-based stratigraphy of the eolumn is not 
eompatible with the event-based stratigraphy implied by 
the Bible. They offer evidenee from the Culf of Mexieo 
against either the Paleozoie/Mesozoie boundary, the 
Mesozoie/Cenozoie boundary, or the Plioeene/Pleisto- 
eene boundary as being a world-wide Flood-post-Flood 
boundary. I urge you to read and study this artiele. 

Many of the shorter seleetions will be of interest to you 
as the topies range from biologieal to geologieal. I hope 
you enjoy and profit from this issue of the Quarterly. Let 
me hear from you. 

Fmmett L. Williams 
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Creation Research Society Sponsors Workshop on Debating 

What: Workshop: How To Win Debates Against Fvolutionists 
When: Thursday, May 18. 2000; 9 a.m. to 12 p.m.; 1 p.m. to 4 p.m. 

Where: Motel, Atlanta, Ceorgia 

Speaker: Dr. Duane Cish, former CRS Board Member and Viee President of the Institute for Creation Researeh, San 
Diego, California, who has had over 100 debates with evolutionists. 

Registration Fee: $30 by April 30. 2000, $40 after April 30, 2000. 
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planation of these eategories may be found in the Membership Applieation at the end of this issue. The Workshop 
Direetor may deny registration to any applieant for any reason. 
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Invited Paper 

Far-Out Evolution 

Henry M. Morris'^ 


Abstract 


Dr. Henry M. Morris, now in his eighties, is still 
active in defending the Christian faith. This in¬ 
vited article is a synopsis of a chapter, 'The 
Wild Blue Yonder'', in his new book. Defending 
the Faith. The author discusses in his usual crys¬ 
tal clear manner, the abject foolishness of athe¬ 
istic scientists trying to account for the physical 
universe without the benefit of a creator. He 


touches on the so-called Big Bang theory, 
hydrogen as the father and mother of all things 
physical and the even more esoteric concepts of 
the universe generating itself. A sense of realism 
prevails as one reads the author's arguments 
contrasted against the mathematical ''fog¬ 
bound" mazes that brilliant scientists construct 
to free themselves from God. 


Introduction 

Evolutionary scientists and philosophers in general can¬ 
not be content with organic evolution. They must have 
total evolution. The very purpose of evolutionism is to 
explain everything naturalistically, without any supernat¬ 
ural injections into the process by a transcendent agent of 
any kind. Speculative naturalistic evolutionary processes 
must explain not only the origin of species, but also the 
origin of life itself, and even of the entire cosmos. 

So we have theories of cosmic evolution, stellar evolu¬ 
tion, galactic evolution, planetary evolution, and finally 
abiogenesis, all as precursors to organic evolution. 

It is painfully obvious that no one has ever observed 
this kind of evolution. Those who wish to have stars 
evolve or galaxies evolve or life evolve from non-life are, 
in the very nature of the case, limited to mathematical 
manipulations, computer simulations, or just plain meta¬ 
physical speculation, for they can never observe any such 
thing happening in the real world. 

The biggest question of all is that of the origin of the 
universe. Various theories exist, none of which can be 
tested, of course, but the theory in current favor is that of 
the Big Bang, which had to precede everything else if it 
ever really happened. This widely accepted theory is con¬ 
trary to the laws of thermodynamics, the law of cause- 
and-effect, and to other scientific laws, as well as being 
completely contrary to the revealed Word of God. The 
Big Bang and all other theories of the origin of the great 

"^Henry M. Morris, Ph.D., Institute for Creation Re¬ 
search, P.O. Box 2667, El Cajon, CA 92021 
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blue ''yonder'' are wild indeed. Yet a goodly number of 
evangelical churches and para-church organizations are 
accepting them as true, and then trying to "wrest the 
scriptures" (II Peter 3:16) to accommodate them in their 
theology. 

Evolving from Nothing to Everything 

The notorious Big Bang that supposedly started our 
evolving cosmos was neither "big" nor a "bang." It is said 
simply to have evolved suddenly out of the primordial 
"nothing" to become an infinitesimal particle of space/ 
time. This remarkable particle somehow contained 
essentially infinite energy and unlimited information 
which enabled it to expand rapidly into our gigantic uni¬ 
verse with all its stars and galaxies and animals and peo¬ 
ple. 

Ered Hoyle, who was deriding the whole idea while 
promoting his own "Steady State" concept of the uni¬ 
verse, originated the name "Big Bang" in 1950. 

But how could one really find a suitable name for 
something as esoteric and intangible as this mathemati¬ 
cal toy of the cosmo-physicist? What, exactly, is meant by 
"quantum fluctuations of empty space," as they are say¬ 
ing by way of explanation? In an article intriguingly titled, 
"Everything for Nothing," a theoretical physicist at the 
Institute for Advanced Studies in Austin, Texas, notes 
that Alexander Vilenkin of Tufts University "proposed 
that the universe is created by quantum tunneling from 
literally nothing into the something we call the universe. 
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Although highly speculative, these models indicate the 
physicists find themselves turning again to the void and 
fluctuations therein for their answers'' (Puthoff, 1990, p. 

55). _ 

Highly speculative indeed! Astronomer Robert Older- 
shaw, of Dartmouth College, has some pithy comments 
about all this. ''First, the big bang is treated as an unex¬ 
plainable event without a cause. Secondly, the big bang 
could not explain convincingly how matter got organized 
into lumps (galaxies and clusters of galaxies). And 
thirdly, it did not predict that for the universe to be held 
together in the way it is, more than 90 per cent of the uni¬ 
verse would have been in the form of some strange 
unknown dark form of matter" (Oldershaw, 1990, p. 59). 

It does seem that science is becoming quite squishy if 
it has to salvage its theory of cosmic evolution by assum¬ 
ing that 90 per cent of all matter in the universe is invisi¬ 
ble and unknown and strange. Oldershaw (1990, p. 59) 
goes on to say: "Theorists also invented the concepts of 
inflation and cold dark matter to augment the big bang 
paradigm and keep it viable, but they too have come into 
increasing conflict with observations. In the light of all 
these problems, it is astounding that the big bang hypo¬ 
thesis is the only cosmological model that physicists have 
taken seriously." 

There are other cosmological models (the steady state 
theory, the plasma theory, etc.), but these have even 
more problems, which is why most cosmologists cling to 
the Big Bang. Nevertheless, as one of America's most 
eminent astronomers has said: "Big bang cosmology has 
become a bandwagon of thought that reflects faith as 
much as objective truth.... This situation is particularly 
worrisome because there are good reasons to think the 
big bang model is seriously flawed" (Burbridge, 1992, p. 
120 ). 

The fact is that astronomers simply do not know how 
the universe evolved, nor do they know how stars evolved, 
how galaxies evolved, how clusters of galaxies evolved, 
how anything evolved! They do have mathematical equa¬ 
tions that purportedly describe in part how some of these 
might have evolved, but that's a far cry from any experi¬ 
mental proof,. It should be remembered that no one has 
ever actually observed the formation of a star or a galaxy or 
a universe. 

In the very nature of things, this type of exercise must 
always be nothing but sheer speculation. Astronomer 
Roger Windhorst, of Arizona State University, has said 
concerning stellar evolution: "Nobody really understands 
how star formation proceeds; it's really remarkable" 
(Powell, 1992, p. 30). 

With respect to galactic evolution, a recent article is 
even entitled, "Seven Mysteries of Galaxies," indicating 
how little is really known about such things. Its authors 
say: "Now, in the 1990s we can still say that we are only on 


the verge of understanding how galaxies are born, how 
they work, and what roles they play in the universe at 
large" (Gallagher and Keppel, 1992, p. 39). Furthermore, 
"the process by which galaxies clump together poses a 
significant mystery for astronomers" (p. 41). 

Lest anyone misunderstand, none of these authorities 
whom I have quoted are creationists in any sense of the 
word; they are all devout evolutionists. Nevertheless, they 
are honest enough to admit they do not yet have any 
proof. 

And the sad thing about all this is that there are a 
number of evangelical scientists and theologians who are 
willing to give up the straightforward, factual, sensible 
Genesis record of the creation of the universe in order to 
accommodate this badly flawed Big Bang model of evolu¬ 
tionary origins. Some are even trying to convince Ghris- 
tians that the Big Bang is God's work of creation, as 
announced in Genesis 1:1. 

The leading astronomers, cosmologists, and astrophy¬ 
sicists harbor no such notions, of course. A few may be 
flirting with New Age pantheism, but not Biblical crea¬ 
tionism. Note the words of Paul Davies of Fngland, one 
of the world's most influential astronomers: "When the 
Big Bang theory became popular in the 1950s, many peo¬ 
ple used it to support the belief that the universe was cre¬ 
ated by God at some specific moment in the past.... 
However, this sort of armchair theology is wide of the 
mark. The popular idea of a God who sets the universe 
going like a clockwork toy and then sits back to watch, 
was ditched by the church in the last century" (Davies, 
1993, p. 4). 

Sometimes, Ghristians refer to Davies, or Fred Hoyle, 
or Robert Jastrow, or some other eminent astronomer as 
believing in God, but their "god" is not the God of the 
Bible, and it is dangerous to follow them. As Davies says, 
it is "possible to imagine the universe coming into being 
from nothing entirely spontaneously. . . ." He sees "no 
need for an external creator" (p. 4). 

Oh, but there is a need! Without a Greator, there is no 
Savior and no hope for eternity. May God help us to do all 
we can to tell the world there is a great God who made us 
for Himself and has even, through Ghrist, given us eter¬ 
nal life in Him! 

There is not a fact of science anywhere to keep us from 
believing that: "By the word of the LORD were the heav¬ 
ens made,... and all the host of them by the breath of His 
mouth.... For He spake, and it was done; He commanded, 
and it stood fast" (Psalm 33:6,9). 

In the Beginning, Hydrogen 

But evolutionists have a more amazing faith. They be¬ 
lieve that people have evolved up from the ape (or some- 
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thing like an ape), that apes and other mammals have 
evolved from reptiles, that reptiles have evolved from am¬ 
phibians, amphibians from fish, fish from some unknown 
phylum of multieelled invertebrates, that invertebrates 
in all their phyla evolved from some unknown protozoan, 
that some other unknown protozoan evolved from eom- 
plex ehemieals, and that the eomplex ehemieal elements 
evolved from the simplest ehemieal element of all, 
namely, hydrogen. 

The operative word in the above sentenee is believe. 
There is no evidenee for this remarkable ehain of events. 
Apes and reptiles and vertebrates and invertebrates and 
ehemieal elements (ineluding hydrogen) still are here in 
abundanee, but none of them are ehanging into anything 
else. Neither are there any evolutionary transitions doeu- 
mented in the reeords of the past (despite olden tales of 
mermaids and eentaurs), not even in the fossils whieh are 
purported to represent a billion years of earth history. 
This remarkable ehain of events is in reality nothing but a 
remarkable statement of faith in the great god Hydrogen, 
the elemental substanee that is supposed to be the father 
and mother of us all! 

Thus, hydrogen, the simplest ehemieal element, is ''a 
eolorless, odorless, tasteless gas whieh, given ten billion 
years or so, produees people.'' That quaint definition, 
originally suggested by the late ereationist astronomer 
George Mulfinger, in a eogent summary of the faith one 
must exereise in order to be an evolutionist. 

It was that prinee of evolutionary astronomers, Harlow 
Shapley, longtime head of the Harvard University Obser¬ 
vatory, who long ago pontifieated that people today 
should rewrite the first verse of Genesis. Aeeording to 
him, it should be something like: 'dn the beginning, 
hydrogen ereated the heavens and the earth." Modern 
evolutionary astronomers and eosmologists have thus 
ruled out the idea of a personal, omnipotent, omniseient 
God as Greator of the universe. A more reeent seientist 
has put it this way: 

Take some matter, heat while stirring and wait. 
That is the modern version of Genesis. The ''funda¬ 
mental" forees of gravity, eleetro-magnetism and 
the strong and weak nuelear forees are presumed to 
have done the rest (Seott, 1985, p. 30). 

But this same writer, perhaps not suspeeting that 
some ereationist might happen to read his evaluation of 
this statement of faith, proeeeds to make the following 
admission: 

But how mueh of this neat tale is firmly estab¬ 
lished, and how mueh remains hopeful speeulation? 
In truth, the meehanism of almost every major step, 
from ehemieal preeursors up to the first reeogniz- 
able eells, is the subjeet of either eontroversy or 
eomplete bewilderment (p. 30). 


To a biased ereationist sueh as myself, it seems that 
"every major step" from one degree of organization to the 
next higher degree is not only speeulative, but also 
impossible—at least in any realistie sense. 

The ehief problem (among many) is the Seeond Law 
of Thermodynamies, whieh notes that everything at least 
tends to go toward disorganization—not greater organiza¬ 
tion. 

Gosmologists, however, have devised various eurious 
sehemes in their attempts to eireumvent the Seeond 
Law. That most prolifie of all seienee writers, the late 
Isaae Asimov, assumes the initial universe was like a eos- 
mie egg (the aneient pagan evolutionists used to think of 
it in some sueh way also). He onee wrote (1981, p. 24): 

The eosmie egg may be struetureless (as far as we 
know), but it apparently represented a very orderly 
aggregation of matter. Its explosion represented a 
vast shift in the direetion of disorder, and ever 
sinee, the amount of disorder in the Universe has 
been inereasing. 

Just how the eosmie egg eould have no strueture and 
yet have a high degree of order is not elear to me, but of 
eourse I am an ignorant and biased ereationist. Neither is 
it elear how this vast shift toward disorder somehow pro- 
dueed all the highly ordered systems in the universe, 
ineluding human beings. 

One of the great sueeesses of evolutionary eosmology 
is the supposed ability of the Big Bang to explain the ori¬ 
gin of hydrogen gas, and this is always offered as one of 
the three "proofs" of the Big Bang (the others are the 
baekground radiation and the supposedly expanding uni¬ 
verse—both of whieh, however, have also been explained 
by eertain rival eosmologies). 

But that is all. Thus we are left with hydrogen as the 
originator of everything else, even though we do not know 
how it did this. As an artiele of faith, we are asked simply 
to intone the evolutionary mantra: "In the beginning, 
hydrogen." 

Perhaps the saddest aspeet of this whole seenario is 
that so many Ghristians are being taken in by it. For 
example, a eurrently popular evangelieal seientist seems 
to be eehoing the atheist Asimov when he defends the 
Big Bang and the whole system of eosmie and stellar evo¬ 
lution. He says: 

What [Dr. Duane] Gish and others fail to reeog- 
nize is that the hydrogen whieh forms (by God's 
eause and design) one milliseeond after the uni¬ 
verse began is mueh more ordered and less entropie 
than the galaxies, stars, planets, and life-essential 
elements. The galaxies and stars are broken-up 
pieees of the primordial gas eloud. The planets and 
life-essential elements are the burned-up remains, 
i.e., ashes—of hydrogen gas. Thus, the big bang 
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manifests, rather than violates, the seeond law of 
thermodynamies (Ross, 1994, p. 131). 

I am not making this up; that paragraph is really quoted 
verbatim from a reeent book! He believes that the obvious 
eonfliet of this eoneept with the Seeond Law is resolved 
simply by the postulated heat energy in the Big Bang. 

He would like for us to believe that stars are ''broken-up 
pieees'' of the primordial hydrogen and that our own living 
bodies with their "life-essential elements'' are the "burned- 
up ashes" of hydrogen gas beeause that's what the seeular 
astronomers who rejeet the God of the Bible believe. 

Still Farther Out 

However, these seientists (astronomers, astrophysieists, 
and eosmologists) whose professional aetivities foeus on 
outer spaee seem to this biased ereationist seientist to 
live in a strange wonderland of relativistie mathematies 
and quantum theory, whieh non-initiates find hard to be¬ 
lieve. In faet, the evolutionary soeialist Jeremy Rifkin 
(1998, p. 24) says: 

Cosmologies are made up of small snippets of 
physieal reality that have been remodeled by soeiety 
into vast eosmie deeeptions. 

Cosmologists speak of ten dimensions instead of the 
familiar three-dimensional spaee in whieh "we live, and 
move, and have our being" (Aets 17:28). We also read 
about eurved spaee, quantum fluetuations in the infi¬ 
nite vaeuum, eosmie inflation, eauseless beginnings, 
and other marvels from their mathematieal manipula¬ 
tions. 

But if any eommon purpose ean be diseerned in all this 
spaee researeh, it seems to be that of explaining the uni¬ 
verse without God. A reeent survey found that 92.5% of 
the leading physieists and astronomers (those in the 
National Aeademy of Seienee) rejeet the idea of a per¬ 
sonal God altogether (Larson and Witham, 1998, p. 313). 

Still, there are a few theistie astronomers who are tell¬ 
ing us ereationists that most astronomers aeeept the Big 
Bang as the aet of eosmie ereation reeorded in Genesis 1: 
1. Unfortunately, many leading evangelieal Christians 
today, fearful of being thought anti-intelleetual, are buy¬ 
ing this notion. 

Sinee the mid-1960s, seientifieally informed the- 
ists have been eestatie beeause of Big Bang eosmol- 
ogy. Theists believe that the best seientifie evidenee 
that God exists is the evidenee that the universe be¬ 
gan to exist in an explosion about 15 billion years 
ago, an explosion ealled the Big Bang. Theists argue 
that ...the eause of the universe is God. This theory 
hinges on the assumption that it is obviously true 
that whatever begins to exist has a eause (Smith, 
1998, p. 35). 


Most seientists have, in the past, assumed the validity 
of the eause-and-effeet prineiple, that every effeet must 
have an adequate eause. But now evolutionary eosmolo¬ 
gists are questioning this most basie of all seientifie laws. 

An eminent eosmologist at the Fermi Labs "explains": 

One of the eonsequenees of the uneertainty 
prineiple is that a region of seemingly empty spaee 
is not really empty, but is a seething froth in whieh 
every sort of fundamental partiele pops in and out 
of empty spaee before annihilating with its antipar- 
tiele and disappearing—these are the so-ealled 
quantum fluetuations.... In a very real sense, quan¬ 
tum fluetuations would be the origin of everything 
we see in the universe (Kolb, 1998, pp. 42, 43). 

To us outsiders, this seems like an unreal never-never 
land. But evolutionary astrophysieists believe it is "very 
real," and that it proves the universe eame into existenee 
all by itself 

The elaim that the beginning of our universe has 
a eause eonfliets with eurrent seientifie theory. The 
seientifie theory is ealled the Wave Funetion of the 
universe. It has been developed in the past by Ste¬ 
phen Hawking, Andre Vilenkin, Alex Linde, and 
many others. Their theory is ... that a universe with 
our eharaeteristies will eome into existenee without 
a eause (Smith, 1998, p. 35). 

Probably the most eminent of this group of astrophysi¬ 
eists is Stephen Hawking, whose 1988 book, A Brief His¬ 
tory of Time, has sold over 2.5 million eopies. He has 
elaimed that seienee is on the verge of developing a "the¬ 
ory of everything" ineluding the origin of the universe. 

The problem is that the ultimate theory envi¬ 
sioned by Hawking and others never materialized. 
Theorists seeking that theory have beeome lost in a 
fantasyland of higher-dimensional mathematies 
that has less and less to do with reality. The theory 
of everything has beeome a theory of nothing 
(Horgan, 1997, p. 39). 

But, if the idea of the universe emerging naturalisti- 
eally as a quantum fluetuation of nothing into something 
seems bizarre, there is a new theory going around now 
that seems even more "spaeed-out" than that! 

We suggest that the Universe emerged from some¬ 
thing rather than nothing—and that something was 
itself... Sueh a thing is possible beeause Finstein's 
general theory of relativity permits elosed time-like 
eurves—^loops of time (Chown, 1998, p. 14). 

This theory has been advaneed by J. Riehard Gott III 
and Li-Xin Li of Prineeton University and even suggests 
that time travel may be possible. 

Ruling out the possibility of traveling baek in 
time has turned out to be triekier than many physi¬ 
eists had supposed. Two researehers have now 
shown that quantum effeets do not neeessarily pre- 
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vent the oeeurrenee of loops in time, Li-Xin Li and 
J. Riehard Gott III of Prineeton University present 
their ease in the April 6 Physical Review Letters... 
''Henee/' the researehers say, ''the laws of physies 
may allow the universe to be its own mother'' (Pe¬ 
terson, 1998, p. 231). 

Mareus Chown (1998, p. 14) eomments that this the¬ 
ory, if true, would mean that 

...it's possible that a braneh of spaee-time eould 
loop baekwards to form the tree trunk.... Spaee 
would have been in a loop of time perpetually reere- 
ating itself. 

But the observational faets with whieh to test sueh 
notions are very limited. One group of eminent astrono¬ 
mers has disparaged the entire Big Bang theory, with all 
its strange offshoots: 

Cosmology is unique in seienee in that it is a very 
large intelleetual edifiee based on very few faets 
(Arp et ah, 1990, p. 812). 

Although these astronomers rejeet the Big Bang the¬ 
ory, they still believe in eosmie evolution: they are not 
believers in Biblieal ereation. 

It is sad that so many brilliant spaee seientists are seek¬ 
ing to eomprehend the eosmos without God. If God was 
not there at the beginning, neither will He be at the end, so 
they must try also to extrapolate its future without God. 

And sueh a future is dreadfully dark, for the stars must 
eventually burn out, aeeording to these theories, and 
even matter itself will disappear. 

Therefore, nothing made of ordinary matter— 
ineluding atoms—will last (Adams and Laughlin, 
1998, p. 37). 

In the beginning there may have been light, but 
in the end, it seems there will be nothing but dark¬ 
ness (Matthews, 1998, p. 30). 

Not so, however, for those who have trusted the Lord 
Jesus Christ as their Creator and Redeemer. This ereated 
universe will eontinue forever. "And they that be wise 
shall shine as the brightness of the firmament; and they 
that turn many to righteousness as the stars for ever and 
ever" (Daniel 12:3). 
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Fverything in life has to do with your world view. You go to the zoo either to rejoiee in the Creator or to find some alter¬ 
native to Him. Your help for the needy is wrapped either in the arroganee that you are godlike and ean figure out every 
detail, or in the modesty and humility that admits even your kindness might be wrong. Your starting point, and your dis- 
eoveries along the way, determine how you build and manage both your zoos and your governments—if, indeed, these 
days you ean tell the differenee. 


Joel Belz m World (5/20/95) 
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Assessing Creationist Stratigraphy with Evidence from the Gulf of Mexico 

Carl R. Froede Jr. and John K. Reed"^ 

Abstract 


We believe that the thirty-eight years of 
ereationist stratigraphy that have followed the 
publieation of The Genesis Flood have demon¬ 
strated a fundamental ineompatibility between 
the global uniformitarian stratigraphie eolumn 
and biblieal history (i.e., Flood-based stratigra¬ 
phy). Whiteomb and Morris advoeated a refash¬ 
ioning of stratigraphy starting with aetual data. 
Unfortunately, their adviee was not heeded and 
instead ereationists have attempted to leverage 
limited resourees and aeeommodate the global 
uniformitarian eolumn in a biblieal framework. 
None of these efforts have sueeeeded in unifying 
ereationists. We evaluate several of these strate¬ 
gies by eomparison to the Northern Gulf of Mex- 


ieo Basin in an effort to eonsider an alternate eon- 
elusion: The absenee of profit in eontinuing to 
follow the route of uniformitarian-based stratigra¬ 
phy. We believe that future profitable efforts in 
ereationist stratigraphy will require a different 
eoneeptual framework. Unfortunately, this eon- 
elusion forees ereationists to pursue stratigraphy 
at a fundamental level; the reintegration of field 
data absent the ''plug-and play'' uniformitarian 
eolumn. There is no denying that this redireetion 
will require signifieant effort, and will not gener¬ 
ate a global synthesis in a short time. But it is just 
as obvious to us that additional time and re¬ 
sourees spent on any attempted synthesis with the 
uniformitarian eolumn will be wasted. 


Introduction: Tlic State of Creationist Stratigrapliy 


Since the early nineteenth century historical geology 
has developed along lines defined by the presupposi¬ 
tions of naturalism and uniformitarianism. The revival 
of an alternative scheme, distinguished by the priority of 
supernatural revelation and a derivative catastrophism, 
was coherently launched by the publication of The Gen¬ 
esis Flood in 1961. The field of creationist geology has 
cohered and grown since then. The immensity of the 
task of constructing a viable Bible-based alternative to 
accepted geologic history has been little appreciated by 
many, and has proven even more difficult by the lack of 
workers willing to undertake such a job. And yet, over 
the past 38 years, some progress has been made by the 
dedicated efforts of the numerically-limited creationist 
community. 

In keeping with making the most efficient use of lim¬ 
ited resources, creationists have generally attempted to 
find as much common ground as possible between the 
demands of Biblical historical teaching and uniformi- 
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Snellville, GA 30078-6644; 

John K. Reed, Ph.D., P.G., 915 Hunting Horn Way, Ev¬ 
ans, GA 30809 
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tarian geology. The obvious advantage of this approach 
was the potential for a relatively quick and easy synthe¬ 
sis of Biblical history with the objective rock record. 
Many ideas have been proposed since this time in an 
attempt to bridge Flood geology to modern geology. 
Since modern historical geology is defined and summa¬ 
rized by the global uniformitarian stratigraphic column 
(GUG), the logical starting point has been the reinter¬ 
pretation of the GUG within a catastrophic and short¬ 
term framework. The main focus of this effort has been 
the merging of the first eleven chapters of Genesis into 
the GUG (Figure 1). From a conceptual standpoint this 
approach appears reasonable. However, the experience 
of the past several decades has shown that integration is 
difficult, perhaps because the extrascientific presuppo¬ 
sitions of naturalism and uniformitarianism are perva¬ 
sively imbedded in the GUG. Thus the task of defining a 
consistent approach to creationist stratigraphy is more 
complex than was initially thought. Early warnings, 
sounded by Woodmorappe (1981), have not been 
widely heeded. 

In the time-weighted framework of the GUG, identify¬ 
ing time periods in the rock record assumes great impor¬ 
tance. Glassical nineteenth century stratigraphy illus¬ 
trated this concept with the great debates focusing on the 
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placement of the bound¬ 
aries within the time/ 
rock record. Today, 
many secular geologists 
are using event and envi¬ 
ronmental parameters to 
further refine their inter¬ 
pretation of earth history 
(Berggren and Van 
Couvering, 1984; Brett 
and Baird, 1997; Dono¬ 
van,1989; Erwin, 1993; 
Hallam, 1992; Wilgus, 
Hastings, Kendall, Posa- 
mentier, Ross and Van 
Wagoner, 1988). How¬ 
ever, as naturalists, they 
continue to operate 
within the framework of 
the GUC and its formal 
time/rock divisions. 
Unfortunately, many 
catastrophists, though 
advocates of a young 
Earth, have adopted the 
uniformitarian preoccu¬ 
pation with time per se. 
Figure 1. The global uniform- They have defined their 
itarian eolumn (GUC) used syntheses of Elood geol- 
to support the age of the ^gy and the GUC by the 
earth and the evolution of correlation of time 
life. boundaries in the GUC 

to those in Biblical his¬ 
tory (Austin, 1994; Austin and Wise, 1994; Baumgardner, 
1990; Snelling, Scheven, Garner, Ernst, Austin, Garton, 
Scheven, Wise, and Tyler, 1996). Many creationists have 
attempted to used a modified version of the GUC (i.e., 
shortening the timeframe of the basic system) to define 
both the pre-Elood/Elood and the Elood/post-Elood 
boundaries (Austin, 1994; Austin and Wise, 1994; 
Garton, 1996; Garner, 1996a, 1996b; Holt, 1996; Robin¬ 
son, 1996; Snelling, 1996; Tyler, 1997). 

All of these attempts have shared one important 
assumption—that the time-based stratigraphy of the 
GUC is compatible with the event-based stratigraphy 
strongly implied by the Bible. Because the time available 
for geologic work is so compressed by the Biblical record, 
any effort to understand the relationships between the 
rocks and time may be actually misdirecting workers away 
from more profitable investigations of geologic history. A 
major shortcoming for creationists attempting to utilize 
the conceptual framework of time-based stratigraphy 
occurs with the apparent disposition to add multiple 
high-energy events to the single global Elood event of the 


Bible to explain the rock record. In itself this does not 
necessarily violate the Bible, because Scripture does not 
address many things we find in geology (e.g., meteor 
impacts and their resulting craters, volcanoes, tsunamis, 
glaciers, sea-level changes, etc.). However the desire to 
accommodate the GUG has created difficulty in assign¬ 
ing all of the high-energy events to the Elood. 

A study of the nineteenth century debate between 
uniformitarian geology and Ghristianity reveals a clear 
trend of compromise on the part of Ghristians that led 
to the abdication of Biblical authority in earth history. 
We are concerned that early steps along this same path 
appear to be attracting Ghristians in the twentieth cen¬ 
tury, too. This path follows the steps of starting with the 
biblical position of one universal Elood, and then gradu¬ 
ally drifting toward uniformitarianism by attempting to 
reconcile the Elood and the GUG. Inference from the 
Scriptural account, absent consideration of the GUG 
would attribute the bulk of the rock record to the Gene¬ 
sis Elood. However, Ghristians that incorrectly assign an 
epistemological equity between natural history and the 
Bible begin to lean toward the dynamic accumulation of 
''facts'' supporting the GUG. As the sophisticated com¬ 
plexity of the GUG became more attractive, other, less- 
catastrophic events were added to the Genesis Elood to 
harmonize "science" and Scripture. Einally, in total 
retreat, Ghristians developed the consensus that a uni¬ 
versal Elood was no longer required, that it was not even 
wanted, and that it unacceptably interfered with 
Lyellian stratigraphy. Some Ghristians tried to preserve 
a degree of Scriptural integrity by relegating the Elood 
to the uppermost sections of the GUG, thus allowing an 
uneasy accommodation of the uniformitarian column, 
while keeping their belief in the Elood intact. However, 
this side path merely led to the conclusion that as the 
number of events increase, the energy requirements of 
each one diminish, to the logical end point where no sig¬ 
nificant energy event was required. At that point, the 
great biblical judgment of the Elood became an over¬ 
flowing of the Euphrates River Valley (Sauer, 1996), the 
infilling of either the Mediterranean Sea (Morton, 
1995) or Black Sea (Mclnnis, 1998; Ryan and Pitman, 
1998), or even a tsunami associated with the eruption of 
Santorini (Myles, 1985). Eortunately, all are cata¬ 
strophic events acceptable to uniformitarians (even 
though the uniformitarians are inconsistent at this 
point [Reed, 1998]). The essence of this misguided 
thought process was captured by Eields (1976, p. 184) 
where he lamented: 

There seems to be an assumption that if Ghris¬ 
tianity is to realize its full potential of impact on the 
scientific community, the message that no conflicts 
exist between the Bible and uniformitarian science 
must be heralded. 
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We fear that the first steps of this path may be taken 
anew in the twentieth eentury by seeking to harmonize 
the Bible with the GUC. It is our opinion that a viable 
ereationist stratigraphy requires adherenee to Seripture 
and esehews modifieation of a biblieal worldview to 
aeeommodate uniformitarianism. 


Introduction: The Current Divide Within 

Creationist Stratigraphy 

We assert that the Bible teaehes that the global Flood and 
its assoeiated events produeed the greatest levels of geo- 
logie energy (i.e., erosion, sediment transport, deposition, 
new sediment produetion, voleanism, teetonism, 
turbidites, extra-terrestrial impaets, sea-level ehanges, ete. 
) ever experieneed by the planet, and resulted in the for¬ 
mation of most of the igneous, metamorphie, and sedi¬ 
mentary roeks found in the erust during and shortly after 
the Flood (Reed, Froede, and Bennett, 1996). These same 
erustal features have been reinterpreted by evolutionists as 
the GUC. A elose examination of the naturalist worldview 
reveals that the basis for doing so is derived from non-sei- 
entifie eonsiderations, although presented as seienee. The 
evidenee for the GUC is eonsidered powerful by many 
ereationists, and some eontinue to attempt reeoneiliation 
between the GUC and the biblieal reeord. We believe that 
this approaeh eauses eonfusion, and remains undefined 
and ineonsistent in its use within ereation geology. 

The Biblieal approaeh to understanding Farth's short 
history requires that the physieal evidenee (i.e., the roek 
reeord) fit within the eontext and eonstraints of Seripture. 
There are basieally two different ways of looking at divid¬ 
ing the time/roek reeord stratigraphieally: 1) Those who 
believe that an aeeommodation with the GUC is possible, 
and 2) those who rejeet the GUC for an alternate biblieal 
framework. We fall into the latter eategory, whieh must be 
understood beeause it influenees the manner in whieh we 
attempt to resolve Flood-based geology (Figure 2). 

Although the present ereationist debate has appar¬ 
ently been drawn along the lines of seleeting a speeifie 
uniformitarian eolumn ''golden spike'' as a Flood bound¬ 
ary, it has beeome obvious as work progresses that the real 
issue is whether or not the GUC has any use within 
ereationist stratigraphy. This issue has been addressed in 
an indireet manner by the failure of all ereationists desir¬ 
ing applieation of the GUC to reaeh agreement on the 
plaeement of a single Flood-related boundary. It may be 
true that resolution of the boundaries dispute remains to 
be resolved in the eontext of the GUC; however, it is also 
possible that the inability to reaeh sueh a resolution is 
itself indieative that no resolution ean be found within 
the eurrent eontext of the debate. 


We propose to test 
the eompatibility of any 
harmonization of the 
Bible with the GUC by 
referenee to the North¬ 
ern Gulf of Mexieo 
Basin (NGOMB) sedi¬ 
mentary wedge. This 
artiele will eompare sev¬ 
eral proposals made by 
young-earth ereationists 
for the loeation of the 
Flood/post-Flood 
boundary (based on 
applying the GUC) to 
the NGOMB strati- 
graphie eolumn, widely 
eonsidered relatively 
eomplete in the Meso- 
zoie and Cenozoie era- 
thems. We will show the 
insurmountable physi¬ 
eal problems of eaeh 
proposal. If a eonsistent 
Flood-related boundary 
eannot be identified in 
the GUC, then we 
believe that the argu¬ 
ment to divoree erea¬ 
tionist stratigraphy from 
the GUC and to develop 
an alternative synthesis 
of geologie data with 
Biblieal history should 
be eonsidered. 

There is an addi¬ 
tional benefit to this 
examination. We fear 
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Figure 2. A Young-Earth 
Creationist timescale based 
on Scripture and post-Flood 
sediments found across the 
Earth. No global synthesis of 
this approach has yet been es¬ 
tablished, because the Flood 
had different effects on vari¬ 
ous portions of the earth and 
the correlation of these event- 
driven sediments and strata 
has yet to be determined. 


an epistemological imbalance between Scripture and 
uniformitarian geology. Contrary to modern positiv¬ 
ism, we assert that biblical revelation is primary and 
superior to any naturalist interpretation of history. 
Thus, there can be no balanced comparison between 
the "truth of science" and the truth of Scripture in an 
attempt to reconcile the two. Rather, any interpreta¬ 
tion of history that rejects biblical revelation should in 
turn be rejected and its interpretive results should be 
carefully examined for all hidden presuppositions 
implanted by the naturalist framework. A sound 
young-earth Flood geology should not fear careful 
examination of proposed historical models, since con¬ 
fidence in the truth of Scripture cannot depend in any 
way on natural history. 






















Volume 36, September 1999 


54 


Testing GUC-Derived Boundaries in the 
Gulf of Mexieo Basin 

The NGOMB provides an exeellent setting for testing 
various Flood/post-Flood boundaries beeause of its ro¬ 
bust sedimentary representation of the Mesozoie/Ceno- 
zoie erathems. Three different proposals are tested using 
the NGOMB sedimentary sequenee. Speeifieally, we will 
examine proposals for plaeing the Flood/post-Flood 
boundary at: 1) the boundary between the Paleozoie and 
Mesozoie, 2) the boundary between the Mesozoie and 
Genozoie and, 3) the boundary somewhere in the Plio- 
eene/Pleistoeene. Fstimated volumes of Mesozoie, Ge¬ 
nozoie, and Quaternary sediments are presented for 
eomparison in Table I, along with the present day volume 
of the modern Mississippi River delta plain. Although 
these numbers are erude estimates, they provide addi¬ 
tional information to support the diagrams presented in 
figures below. Any biblieal model of Farth history must 
be able to explain field evidenee (Reed and Froede, 
1997). We believe that a eareful examination of various 
young-earth Flood stratigraphie models will disqualify 
any of them that are built on any attempt to harmonize 
the Seriptures with the GUG. 

Paleozoic/Mesozoic Boundary 

Reeent support for a Paleozoie/Mesozoie - Flood/post- 
Flood boundary was presented in a speeial symposium 
within the Creation Ex Nihilo Technical Journal (see 
Snelling 1996). Several artieles proposed and defended 
the Paleozoie/Mesozoie boundary as marking the termi¬ 
nation of the Genesis Flood. Numerous arguments were 
advaneed to harmonize the GUG with the global Flood 
of Genesis. Woodmorappe (1996) and Froede (1997) 
took issue with this approaeh beeause of its pereeived 
inherent support of evolution, and beeause it required 
multiple large-seale (i.e., global) extra-biblieal eatastro- 
phes following the Flood to aeeommodate the 
uniformitarian eolumn within a young-earth time 
frame. 

How does this proposal explain the sedimentary see- 
tion in the NGOMB? The Paleozoie/Mesozoie boundary 
within the NGOMB is presented in Figure 3. If the model 
proposing that the Paleozoie/Mesozoie boundary repre¬ 
sents the end of the Genesis Flood, it must explain the 
following: 

• The tremendous volume of sediment deposited after 
the Flood (the eross-seetion refleets a sediment wedge 
ranging up to 10 miles thiek and extending some 720 
miles out into the NGOMB along mueh of its lateral ex¬ 
tent), 

• The dramatie variations in mean sea level that appear to 
have ranged from the fall line during the Mesozoie to 


well offshore in the present Gulf of Mexieo during re¬ 
eent times. 

• The diffieulty in justifying the high energy levels during 
post-Flood time required for this volume of sediment 
to be eroded and deposited in the NGOMB, and 

• The diffieulty in deseribing an adequate souree for the 
sediments apart from Flood eonditions. 

We do not believe that any reasonable explanation 
ean be offered for these eonditions in the NGOMB. 
Thus, either the boundary is ineorreetly plaeed in this 
proposal relative to the GUG, or the differenee between 
plausibly setting the boundary at the base of the Meso¬ 
zoie in seleeted loeales but not in the NGOMB suggests 
that the GUG eannot be harmonized with biblieal his¬ 
tory. Similar examples of immense volumes of post- 
Paleozoie sediment ean be found in North Afriea, the 
North Sea, Indonesia, ete. In-depth diseussion of these 
areas is beyond the seope of this paper, but offer avenues 
of further researeh for any interested ereationist. 
Although examples eould be multiplied to demonstrate 
the diffieulties of depositing the eombined global Meso¬ 
zoie and Genozoie erathems in a youthful, post-Flood 
world, only one is needed to demonstrate the failure of 
the proposed global model. We find this proposed Flood/ 
post-Flood boundary inadequate in explaining the Meso¬ 
zoie and Genozoie sediment sequenees in the NGOMB, 
and unaeeeptable within the framework of the young- 
earth Flood model. 


Table I. Rough estimates of sediment volumes for the 
Mesozoic Era, the Genozoie Era, the Quaternary Pe¬ 
riod, and the modern Mississippi River delta plain. Esti¬ 
mates for the first three were derived from cross sections 
shown in Eigure 3 of Jackson and Galloway (1984). The 
estimate of the modern Mississippi River delta plain 
was derived from an areal extent of 13,300 square miles 
from Eigure 2 of Kolb and Dornbusch (1975) and a max¬ 
imum thickness of 1000 feet from Gould (1970). The 
maximum thickness was used to partially offset deltaic 
sediments transported offshore by distal sediment dis¬ 
tribution processes. These estimates, however crude, re¬ 
inforce the intuitive intent of the figures regarding the 
rate of sedimentation needed in the post-Elood era to 
accommodate the various boundary proposals. 


Reference Unit 

Estimated volume 
of sediment (km^) 

Mesozoic Era 

24,000,000 

Genozoie Era 

6,000,000 

Quaternary Period 

1,500,000 

Modern Mississippi delta plain 

100,000 

(6000 years estimated) 
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Figure 3. A map showing the United States Southeast¬ 
ern Gulf Coast. The blaek line aeross the northern see- 
tion of the map represents the surfaee boundary 
separating the Paleozoie deposits from the overlying 
younger deposits (Mesozoie and Cenozoie). A eross- 
seetional line (shown as X to X’) extends from the Paleo¬ 
zoie outerops in northern Alabama to just beyond the 
shelf edge off of Louisiana, in the Gulf of Mexieo. This 
eross-seetion shows the extent of the sedimentary se- 
quenee required to be deposited under post-Flood eon- 
ditions if the Paleozoie/Mesozoie boundary represents 
the Flood/post-Flood boundary. 


Mesozoie/Cenozoie Boundary 

Other creationists support a Flood/post-Flood boundary 
at the Mesozoie/Cenozoie boundary. Dr. Kurt Wise, a 
young-earth creationist, has stated that 'Virtually all cre¬ 
ation geologists accept the entire Cenozoie as post- 
Flood'' (BSN, 1995, p. 18). Dr. Wise's position appears to 
establish the Flood/post-Flood boundary at the Meso- 
zoic/Cenozoic contact. This boundary is also proposed in 
Dr. Steve Austin's book on the Crand Canyon (1994, p. 
58, Figure 4.1). An evaluation similar to that performed 
above forces us to the conclusion that we do not under¬ 
stand how this proposed boundary can explain the sedi¬ 
mentary sequence found in the NCOMB. We welcome 
any forthcoming explanation from either Dr. Wise or Dr. 
Austin. 




Miles 


Figure 4. The United States Southeastern Gulf Coast 
with the blaek line representing the surfaee boundary 
separating the Mesozoie (and underlying Paleozoie) 
strata from the overlying Cenozoie sediments. The 
eross-seetion (shown as X to X') whieh begins in eentral 
Alabama and extends just beyond the eontinental shelf 
edge off Louisiana. This eross-seetion shows the extent 
of the sedimentary sequenee required to be deposited 
under post-Flood eonditions if the Mesozoie/Cenozoie 
boundary represents the Flood/post-Flood boundary. 


How does this proposal explain the sedimentary sec¬ 
tion in the NCOMB? The Mesozoie/Cenozoie boundary 
for the NCOMB is presented in Figure 4. This proposal 
also requires tremendous volumes of sediment to have 
been eroded and deposited into the NCOMB following 
the Flood. If the model proposing that the Paleozoic/ 
Mesozoic boundary represents the end of the Cenesis 
Flood, it must explain the following: 

• The tremendous volume of sediment deposited after 
the Flood (the cross-section reflects a sediment wedge 
ranging up to 6 miles thick and extending some 360 
miles out into the NCOMB along much of its lateral ex¬ 
tent), 

• The dramatic variations in mean sea level that appear to 
have ranged from near the fall line during the Cenozoie 
to well offshore in the present Culf of Mexico during re¬ 
cent times. 













































Volume 36y September 1999 


56 


• The difficulty in justifying the high energy levels during 
post-Flood time required for this volume of sediment 
to be eroded and deposited in the NGOMB, and 

• The difficulty in describing an adequate source for the 
sediments apart from Flood conditions. 

Like the Paleozoic/Mesozoic boundary proposal, we 
do not believe that any reasonable explanation can be 
offered for these conditions in the NGOMB. Again, 
either the boundary is incorrectly placed in this proposal 
relative to the GUG, or the difference between plausibly 
setting the boundary at the base of the Genozoic in 
selected locales but not in the NGOMB suggests that the 
GUG cannot be harmonized with biblical history. We 
find this proposed Flood/post-Flood boundary inade¬ 
quate in explaining the Genozoic sedimentary sequence 
in the NGOMB, and therefore unacceptable as a viable 
young-earth Flood model. 

Pliocene/Pleistocene Boundary 

Many young-earth geoscientists support moving the 
Flood/post-Flood boundary well up the global 
uniformitarian stratigraphic column toward the Plio- 
cene/Pleistocene boundary. Of the choices that would 
harmonize the GUG and the biblical record, this ap¬ 
proach appears to be the most reasonable when looking at 
the changing geologic-energy levels implied by the strata. 
However, if some parameter other than time (such as 
changing energy levels) is the basis for judging the good¬ 
ness of fit between a Flood model and the GUG, then 
why not abandon the time-centered methodology of the 
GUG. For many young-earth geoscientists the location of 
the boundary at the Pliocene/Pleistocene boundary is be¬ 
lieved to satisfy the transition from the Flood into the Ice 
Age. However, problems with this approach occur when 
moving offshore in a clastic setting and/or with biogenic 
carbonates of this ''age'' in areas such as the Bahamas, 
Florida Keys (see Froede, 1999), and the Great Barrier 
Reef. 

How does this proposal explain the sedimentary sec¬ 
tion in the NGOMB? The Pliocene/Pleistocene boundary 
of the NGOMB is presented in Figure 5. This proposed 
Flood/post-Flood division is placed near the ''top" of the 
NGOMB uniformitarian stratigraphic column. This 
approach correctly suggests that most stratigraphic depo¬ 
sition occurred during the high-energy period of the 
Flood. The post-Flood continental and nearshore depos¬ 
its are relatively minor and reflect lower energy levels. 
However, in offshore settings the Pleistocene deposits 
can be many thousands of feet thick (both elastics and 
carbonates). What processes eroded and then deposited 
the thick blanket of Pleistocene clastic deposits far off¬ 
shore, and could this have formed within the short time 
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Figure 5. The United States Southeastern Gulf Coast 
with the blaek line on the surfaee representing the eon- 
taet between Plioeene (and older) deposits and the over- 
lying Pleistoeene (and Holoeene) strata. The more 
restrieted area of post-Flood sedimentation implied by 
this boundary is mueh eloser to predieted deereasing 
geologie-energy levels. However, this boundary still re¬ 
quires large volumes of offshore elastie or biogenie ear- 
bonate sediments to have been deposited or formed in 
very short time following the Flood. 


constraints of the post-Flood world? Likewise, how do 
creationists account for the hundreds of feet of Pleisto¬ 
cene carbonate strata in a post-Flood setting? We believe 
that the volume and location of these offshore Pleisto¬ 
cene deposits present similar, though less dramatic, prob¬ 
lems for this boundary proposal relative to the preceding 
two. 

Another important issue related to the proposed Plio- 
cene/Pleistocene boundary is the method whereby these 
offshore deposits are stratigraphically defined. It is typi¬ 
cally done by the transition of microfossil assemblages. 
The old problem of dating sediments by the evolution of 
biota once again is an issue here. Presently, young-earth 
creationists have not devised an environmental means of 
using microfossils to explain sedimentary units within 
the Biblical framework. Hence, we recommend that the 
basis for harmonizing the GUG boundary with the Flood 
boundary be rejected until creationists can show that 
there is a stratigraphically significant, but non-evolution- 
ary explanation for the microfossil assemblages. 
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Implications of the Gulf of Mexico Record 

The publication of The Genesis Flood in 1961 will be re¬ 
membered as a revolutionary event in creationist hydrol¬ 
ogy and geology. The dominant naturalist- 
uniformitarian paradigm was challenged on the most 
fundamental levels, and even today the implications of 
that challenge have not yet been fully realized. Since 
1961, even geologists who continue to claim the natural- 
ist-uniformitarian worldview have been affected by 
creationist challenges. The movement away from the 
strict nineteenth century uniformitarianism of Lyell can 
be partly attributed to Whitcomb and Morris' work. 

Advances in creationist stratigraphy have been frus- 
tratingly slow in the last four decades. There has been no 
direct impact in the secular geologic community. This is 
because the naturalists have been quick to realize the 
fundamental nature of the challenge of creationism not 
just to their historical scenarios, but to their very 
worldview. With few workers, creationist geology has 
been both slow to develop alternate interpretations and 
confusing to those workers who have insisted on the pri¬ 
ority of following the GUC in their work. Some research¬ 
ers have discovered that the gulf between the GUC and 
the Bible is wider than first hoped. Some have not been 
able to shift their assumptions toward the Scriptures, and 
have become advocates of a theistic version of 
uniformitarianism that does no justice to Genesis. Oth¬ 
ers have not vigorously pursued their models to logical 
conclusions, and thus work with inconsistencies in their 
framework. 

The stratigraphy comprising the NGOMB provides a 
setting where we can compare the GUC to several 
creationist Flood/post-Flood boundary proposals. This 
area provides an excellent test of the various theories 
because it represents a relatively complete uniformitarian 
rock section spanning the Mesozoic and Cenozoic. We 
consider this not only a test of the boundary proposals per 
se, but also of the entire strategic approach of reconciling 
the GUC to the Bible. As expected, each of the 
creationist models tied to the GUC fail to explain the 
observed stratigraphic sequence in a logical and defensi¬ 
ble manner. This is because the uniformitarian rock col¬ 
umn emphasis is on evolutionary biology and 'dime" and 
not on the tremendous geologic forces experienced dur¬ 
ing and following the global Flood. 

Assessment of Previous Work 

We are not condemning the work of the last forty years. 
The road to progress in knowledge does not always pro¬ 
ceed in a straight path. Glover (1984) called Scholasti¬ 
cism the most fruitful failure in the history of ideas 


because the process of critically comparing the 
Aristotelian and biblical worldviews was a necessary step 
in modern western thought. If the comparison of current 
creationist proposals that seek reconciliation between 
Scripture and the GUG to the NGOMB stratigraphic sec¬ 
tion is an adequate test, then the failure of creationists to 
reconcile the GUG and the young-earth Flood-domi¬ 
nated geologic history of the planet should be acknowl¬ 
edged, recognized as progress, and another strategy 
pursued. Ironically, Whitcomb and Morris (1961) de¬ 
scribed another strategy. They realized that their work 
would require a vast reassessment of geology; not on a 
shallow level of readjusting interpretation, but on the 
more fundamental level of replacing governing assump¬ 
tions and following the implications of the new structure 
to a logical conclusion. They advocated the reinterpreta¬ 
tion of geologic data within a biblical framework, rather 
than the reinterpretation of the uniformitarian frame¬ 
work within the biblical framework. Human beings natu¬ 
rally search for the most efficient manner to achieve 
goals. However, the goal of refashioning geology in a bib¬ 
lical worldview cannot be done in a cursory fashion. It will 
require exhaustive research to reinterpret that data, not 
simply to reinterpret the interpretations. 

An Alternate Strategy 

Several authors have pointed out the incompatibility of 
pursuing a reconciliation of the GUG and the Bible 
(Froede, 1995,1998; Reed, 1996a, 1996b, 1998; Reed and 
Froede, 1997; Walker, 1994; Woodmorappe, 1981 - to 
cite the most recent). A new alternative rejects the GUG 
because it rejects the use of time as the primary parame¬ 
ter in interpreting geologic history. The emphasis in this 
method is on events and their associated energy require¬ 
ments (Froede, 1998; Reed, Froede, and Bennett, 1996). 
As with any proposal seeking to match the stratigraphic 
record with the Bible, it must also be able to successfully 
explain the physical rock record in order for it to be used 
in young-earth Flood studies. Regardless of whether or 
not this particular energy approach is successful, we be¬ 
lieve that only in a move away from the GUG will we be 
capable of defining creationist geology. 

Our approach to understanding Biblical geologic his¬ 
tory is presented in Figure 6. It examines the changing 
geologic-energy levels as they affected Antediluvian sed¬ 
iments, flora, and fauna (and new materials added dur¬ 
ing and following the global Flood). It does not use 
traditional evolution-based methods (i.e., 
biostratigraphy) to define time. It instead infers the 
energy required for materials to be eroded, transported, 
and deposited, and compares those relative levels to 
Scripture. Note that our energy-based stratigraphic col- 
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Figure 6 - The United States Southeastern Gulf Coast with our proposed 
Flood/post-Flood surfaee boundary (i.e., blaek line) running parallel to the 
present shoreline and moving landward in some instanees following the major 
river eourses upstream. Floodwater withdrawal and wet weather eonditions as- 
soeiated with the single iee age first earved out and later filled these river ehan- 
nels with post-Flood sediments. Biogenie earbonate regions likely developed 
during the Flood and eontinued until Floodwater retreated and sea-level 
dropped enough to prohibit further growth (see Froede, 1999). Rapid sea-level 
ehanges assoeiated with the waxing and waning of the eontinental glaeiers dur¬ 
ing the lee Age deposited elastie sediments (both freshwater and marine) out 
on the eontinental shelf. 


umn is completely independent of the GUC. The 
Flood/post-Flood boundary is defined environmentally 
by the subsidence of high-energy Flood events and the 
transition into more ''uniformitarian'' depositional pat¬ 
terns, rather than by correlation to a uniformitarian 
boundary ''golden spike/' Although high-energy events 
occurring after the Flood may blur the boundary, these 
Ice Age and Present Age Timeframe deposits could be 
diagnosed by being more local in their aerial extent. We 
propose that this manner of interpreting the strati¬ 


graphic record can be rewarding in 
revealing the tremendous power of 
the Flood. At a minimum, it meets 
the necessary criterion of divorcing 
creationist stratigraphy from the 
GUC, and shifts the interpretation 
of Earth's history back to a Biblical 
approach and away from naturalism. 

Conclusion 

Concepts, models, and interpretive 
theories depend on the physical sup¬ 
porting data. The GUC is an illustra¬ 
tion of the reliance on non-scientific 
presuppositions that may or may not 
be readily apparent to the user. Scien¬ 
tists are trained to develop models us¬ 
ing available physical data. However, 
difficulty occurs when attempting to 
evaluate the non-scientific compo- 
nents of these models. Examining the 

GUC "model" against the Bible's pre¬ 
sentation of earth history demon¬ 
strates the complete failure in 
unifying these two worldviews. Over 
the past four decades various strate¬ 
gies for using the GUC as a frame¬ 
work for biblical history have been 
proposed by creationists. We have ex¬ 
amined three of these proposals 
against the strata found within the 
NGOMB. All of these approaches fail 
either because of the time/energy de¬ 
mands of the sedimentary record rela¬ 
tive to a short post-Elood history. 
While the Pliocene/Pleistocene 
boundary comes the closest to what 
we expect with ever-decreasing geo- 
logic-energy levels, it too falls short 
when examining offshore clastic and 
carbonate accumulations. There ap¬ 
pears to be too great a volume of Pleis¬ 
tocene sediments offshore requiring too much energy for 
too short a period of time to define all of these strata as 
post-Elood deposits. Many of the Pleistocene sediments 
were deposited under high-energy conditions that could 
only have occurred with the closing stages of the Elood. 
Hence, we propose that creationists examine the various 
sediments with some understanding about the energy 
necessary to precipitate or grow them (as in the case of 
carbonates), or erode, transport, and deposit them (for 
elastics). 
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Any ongoing effort to join the GUC to ereationist 
geology must by definition explain how it ean be harmo¬ 
nized globally. If a given model fails at the NGOMB, it 
has failed. If these efforts fail (and we believe they have) 
the model(s) must be abandoned or modified! Failure to 
diseard bad ideas will only lead to greater eonfusion in 
ereation seienee. Both ereationist and seeular seientists 
require internal eorreetions to their models and ideas. 
We believe a new approaeh to ereationist stratigraphy is 
required. We hope that other ereationists will foeus their 
efforts developing eoneepts and models that esehew the 
GUG. By ehanging this eoneeptual framework, we ean 
open new doors to understanding geology and the Bible, 
we ean foeus our studies on understanding the Flood's 
impaet on the Antediluvian world, and we ean jettison 
the evolutionary baggage that permeates the GUG. We 
hope this will lead to greater produetivity as we base our 
investigations more eonseiously on Seripture instead of 
worrying about how to make the Bible work within a sys¬ 
tem based on evolution. 
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Book Review 


C.S. Lewis & Francis Schaefer: 

Lessons for a New Century from the Most Influential Apologists of Our Time 
by Scott R. Burson and Jerry L. Walls 
InterVarsity Books, Downers Grove, IL. 1998, 308 pages, $14.99 
Reviewed by Donald Ensign 


This is an elegantly and lueidly written book by the 
direetor of eommunieations (Burson) and professor of phi¬ 
losophy of religion (Walls) at Asbury Theologieal Semi¬ 
nary. Undoubtedly the perspeetives set forth in this 
volume are influeneed by the theologieal distinetives 
(Wesleyan holiness) of the authors' aeademie home. This 
volume is an exploration of the signifieant apologetie eon- 
tributions of the 20th eentury's two foremost Protestant 
apologists, C.S. Lewis and Franeis Sehaeffer. Not only is 
there an exploration of the apologetie writings of Lewis 
and Sehaeffer, but also a eomparison of their views on spe- 
eifie areas of theologieal import. After an introduetion 
stressing the importanee of Lewis and Sehaeffer to our 
emerging Post-modernist era eomes brief biographieal 
sketehes of both apologists. Following this are a series of 
extended essays taekling sueh weighty matters as the "Na¬ 
ture of Salvation," "God's Sovereignty and Human Signifi- 
eanee," "Mystery," "Biblieal Authority and Divine 


Inspiration" and various aspeets of Apologeties. Burson 
and Walls perform a eommendable serviee in sifting out 
the positions of Lewis and Sehaeffer on these issues, eom- 
paring and eontrasting the strengths and weaknesses of 
eaeh thinker's apologeties. This review will leave the evalu¬ 
ation of most of these theologieal issues (whieh there are 
many) to others. However, Burson and Walls elearly seem 
to favor Lewis' overall positions, over Sehaeffer's, despite 
the Briton's laek of formal theologieal training. 

For the Biblieal ereationist the most important part of 
this book is ehapter 8—"Defensive Apologeties." In this 
ehapter Burson and Walls deseribe two theodieies ("the 
attempt to demonstrate the justiee of God in the faee of 
evil" p. 201). The first is the Augustinian theodiey whieh 
is the dominant position of both the Roman Catholie 
and Protestant ehurehes. This view is eharaeterized thus: 
...Adam and Eve were ereated morally and spiritu¬ 
ally perfeet in a world that was also fully perfeet... 
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the Fall was an act of profound rebellion that de¬ 
served severe punishment. So God cursed the 
world. The Fall... was a cataclysmic event that intro¬ 
duced suffering and evil into a previously perfect 
world. All evil... is the direct or indirect result of the 
misuse of freedom (p. 202). 

The second theodicy has to do with ''soul-making'' and 
is labeled the Irenaean theodicy after the early church 
father, Irenaeus, and has been popularized in recent 
decades by Cambridge philosopher John Hick. This theo¬ 
dicy states that the world was created by God as a place of 
soul-making or character development. Burson and 
Walls note that, "Human beings, as originally created, 
were not fully perfect but rather immature and in need of 
further growth... In this view, the world had a certain 
amount of adversity and suffering built in as part of God's 
original plan. It is only by facing and overcoming such dif¬ 
ficulties that human potential can be fulfilled." (p. 202) 
Francis Schaeffer comes down decisively on the side of 
the traditional Augustinian viewpoint. Perhaps this is so 
because of Schaeffer's strong stands for scriptural iner¬ 
rancy and the historicity of Genesis (pp. 114-120, 225). 
C.S. Lewis combines elements of both the Augustinian 
and Irenaean for a more eclectic theodicy. Lewis thought 
animal suffering, death and animosity (p. 206) were 
caused by Satan's fall before the creation of Adam and 
Fve. Lewis noting that the consequences of the fall were 
severe believed along with Irenaeus that "our current 
world has became a "vale of soul-making" (p. 207). 
Schaeffer confirmed that the evil in the world can have 
an effect in the process of sanctification —that evil was 
not God's original design or intent. The Fall caused an 


abnormal or "fractured" world that "ushered in the ene¬ 
mies of pain, anguish, estrangement, diseases, suffering 
and death"(p. 208). 

It seems that this would account for a primary differ¬ 
ence between the young earth creationist and the old 
earth creationist approaches. The young earth propo¬ 
nents with their insistence that all evil and death (human 
and animal) stem from the Fall are more in line with the 
Augustinian theodicy. Gonversely the old earth or pro¬ 
gressive creationist advocates with their acceptance of 
million or billions of years of animal death (and perhaps 
pre-Adam humans) seem to follow more favorably the 
Irenaean theodicy. Burson and Walls conclude: 

It is possible, then, to have a profoundly good 
God, objective moral categories and a base from 
which to challenge evil in our world, apart from Au¬ 
gustinian theodicy and a literal reading of Genesis 
(p.226). This returns us to the question of how we in¬ 
terpret Genesis (i.e. literally or figuratively) and what 
the scriptures actually say—not what we want them 
to say. If the writers are correct the roots of the con¬ 
troversy between young and old earth creationists 
stem, at least in part, not just from the last two cen¬ 
turies, but from the early days of the Ghurch. 

In summary, this extremely readable volume only 
slightly decreased my admiration for Lewis (he subscribed 
to theistic evolution, p. 137, and other problematic issues) 
while enhancing my appreciation for Schaeffer. Read care¬ 
fully and critically this is a good introduction to the work of 
the two seminal Protestant apologists of the 20th Gentury, 
G. S. Lewis and Francis Schaeffer, and what they have to 
offer the church in the 21th century. 
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Embryology and Evolution 

Wayne Frair* 


Some teachers and textbooks still are presenting a 
simplistic nineteenth century Darwinian hypoth¬ 
esis that a developing embryo summarizes the 
evolutionary history of that organism. Main¬ 
stream embryologists have rejected this view, 
called recapitulation, for more than one-half cen¬ 
tury. 

The main promoter of reeapitulation was anti- 
theistic Ernst Haeckel who was guilty of falsifying 


illustrations in order to support his views. Even to¬ 
day some authors unwisely continue to use some 
of these misrepresentations in evolution seetions 
of textbooks. 

Because of studies on developmental processes 
including homeotic genes, our understanding of 
the origin of life forms is changing rapidly. Design 
with Divine creation of unrelated types is becom¬ 
ing an increasingly more viable option. 


Current Issue 

Recently a college student wrote to the Creation Re¬ 
search Society asking about the status of embryology with 
relation to evolution because his zoology professor had 
presented the so-called “biogenetic law” to their class. 
This “law” states that as embryos develop they pass 
through the various stages attained by their ancestors as 
they climbed the “evolutionary ladder”. 

Considerations in Earlier Years 

I empathized with this student beeause in the spring of 
1947 when I was a freshman taking my first semester of 
zoology at the University of Massaehusetts in Amherst, I 
had a similar experienee. My professor, Gilbert L. Wood- 
side, a Harvard-trained embryology Ph.D. and then a 
leader in this field, presented to our elass the embryology 
argument for evolution. Usually this eoneept is ealled re¬ 
eapitulation beeause the developing embryo is assumed 
to ''summarize'' or "epitomize" the entire history of its 
raee. When eertain embryonie observations are pre¬ 
sented in a eonvineing way, the argument eompels aeeep- 
tanee of a maeroevolutionary sequenee of animal or plant 
speeies. I reeall thinking after that elass, "How eould any¬ 
body possibly doubt evolution when they understand this 
evidenee?" 

I was driven to know more biology, and so I switehed my 
major from psyehology to zoology, taking physiology and 
entomology in my sophomore year. I had beeome a Chris¬ 
tian while in the Navy before my eollegiate edueation, but 
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after two years at the university my Christian beliefs were 
being ehallenged in ways that were diffieult to handle. I 
was slated to be a laboratory assistant in the physiology 
elass the next fall, and would have enjoyed that greatly, but 
I transferred to a Christian eollege (Houghton in New 
York), majoring in zoology along with minors in Bible and 
in ehemistry. I obtained a BA degree in 1950, and in the 
summer of 1951 a BS degree, also in zoology, from another 
Christian eollege (Wheaton in Illinois). In the latter I 
expanded my seienee and theology baekgrounds. Then I 
taught seienee to middle and high sehool level students for 
one year at the Ben Lippen Sehool whieh was then in 
North Carolina. In 1952 I returned as a graduate student 
to the University of Massaehusetts where I obtained teaeh- 
ing and researeh assistantships. 

Change of View 

To my surprise I found myself in an experimental embry¬ 
ology eourse with Dr. Woodside, who now was Chairman 
of the Department of Zoology and of the Graduate 
Sehool. I beeame eaptivated by Dr. Woodside and his 
field of embryology. I did researeh and wrote a master's 
thesis on ehiek embryology and the first eaneer-inhibit- 
ing drug, 8-azaguanine (see Frair and Woodside, 1956). 

During my reading and researeh I beeame determined 
to plumb the depths of embryonie reeapitulation, but to 
my utter amazement I learned from Dr. Woodside that 
the "biogenetie law" was dead! So the man who had eon- 
vineed me of the importanee of reeapitulation when I was 
a freshman, then five years later was eonvineing me of the 
opposite. Dr. Woodside not only disbelieved it, but also 
he virtually despised it. Reeapitulation no longer eould be 
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any more than a hypothesis at best, and he wanted me to 
have nothing to do with it. 

Professor Woodside believed that embryology as a dis- 
eipline was retarded beeause of reeapitulation. He told 
me that by the mid-20th Century no informed embryolo¬ 
gist eould aeeept the reeapitulation eoneept. Many inves¬ 
tigators had given up their work in disgust beeause they 
ran into dead ends trying to fit their embryologieal data 
into an evolutionary eontext. Professor Woodside also 
believed that there had been only one Nobelist in embry¬ 
ology (Hans Spemann) beeause so many other good 
embryology investigators had been foeusing on evolution 
and failing. An example of the many exeeptions to the 
hypothesis of reeapitulation is that in an evolution 
seheme the spinal eord is present before the brain, but in 
embryology the brain develops first. But, has not evolu¬ 
tion been the thread that holds all of biology together? At 
least we knew 50 years ago, and still realize today, that 
Darwinian reeapitulation is not part of any sueh thread 
(see Bergman, 1999; Wells, 1999a). 

Ernst Haeckel 

Charles Darwin often has reeeived eredit for ideas he pro¬ 
moted even though these thoughts aetually had origi¬ 
nated in the minds of other people. This is true of 
reeapitulation whieh appears to have had its earliest roots 
among the Creeks more than one half a millennium be¬ 
fore the time of Christ (see Osborn, 1929). Some 
thoughts regarding reeapitulation were expressed in the 
eighteenth eentury, but the most famous popularizer of 
reeapitulation was the Cerman zoologist and philoso¬ 
pher, Ernst Haeekel (1834-1919). He was Charles Dar¬ 
win's most prominent dogmatie and outspoken 
supporter of evolution in Cermany, but his influenee 
spread around the world. Having met Darwin in 1866, 
Haeekel tried to plaee not only seienee but also philoso¬ 
phy and religion under an atheistie evolutionary umbrella 
(Jenkins-Jones, 1997). 

It is interesting to realize that sinee the 1860's it has 
been known that Haeekel falsified his illustrations used 
to ''prove" reeapitulation. The most eomprehensive 
treatment of the topie in English is the 1915 book by 
Assmuth and Hull. These authors refer to a massive 
amount of material revealing that members of the seien- 
tifie eommunity reeognized that in promoting his views 
Haeekel relentlessly and shamelessly perpetrated frauds 
and forgeries. Signifieant exposures of these date baek to 
1908, 1875, and at least as early as 1868. Many seientists 
joined in this eondemnation of "the methods of Haeekel, 
in the instanees whieh had been exposed ...by eighty- 
three men [a group of 46 plus another of 37] of good posi¬ 


tion in various branehes of seienee and learning, besides 
others who published their eondemnations apart" 
(Assmuth and Hull, p. 23). Also see Ruseh, 1969. The 
many dozens of Haeekel's frauds and forgeries ineluded 
embryology and other fields of seienee. 

Seientists during the time of Haeekel and today have 
reeognized that researehers need to be free to eonstruet 
their hypotheses and theories on the basis of the empiri- 
eal evidenee. But they uniformly have reeognized as 
improper the support of these eoneepts by unidentified 
imaginary data or misrepresentations of faets eolleeted or 
presented by others. As examples of Haeekehs misdeeds 
see Plates I and II (Eigures 1 and 2) from Assmuth and 
Hull. 

HaeekePs endeavors (other than possibly his aetual 
seientifie researeh in systematie zoology) seem to have 
been so intimately yoked with his philosophy that it 
appears impossible to separate his aetions from his atti¬ 
tudes. Eor example when someone objeeted to the 
embryologieal eontentions of Haeekel and his followers 
they would be told: 

"This affair belongs to embryology, and there¬ 
fore you, who are not embryologists, are ineompe- 
tent to form a judgment in the matter." Even if 
their opponent happened to be an embryologist, 
they would still diseredit him if he retained the 
slightest vestige of belief in Cod, freewill or the hu¬ 
man soul. He would immediately be dubbed a theo¬ 
logian, a elerieal obseurantist, whose dualistie 
superstitutions deprive him of the free use of his 
reason. HaeekePs pages are peppered over with this 
sort of "ruling out of eourt"... (Assmuth and Hull, p. 

54). 

One outspoken eritie of Haeekel was J. Reinke, Profes¬ 
sor of Botany at the University of Kiel. 

In a pamphlet entitled ''The Latest about 
Haeckelisni' (Heilbronn 1908) Reinke fills seven 
pages with parallel eolumns; the one eontaining 
"what Haeekel says," the other "what the truth is". 
He gives twenty-four instanees of misrepresenta¬ 
tion perpetrated by Haeekel, and adds: "These are 
samples taken at random. It would be possible to 
multiply their number many times" (Assmuth and 
Hull,p. 31). 

But Haeekel, the popularizer, apparently failed to 
profit from sueh exposures and maintained his mislead¬ 
ing maneuvers into his later years, sometimes trying to 
justify himself by elaiming to be following standard bio- 
logieal proeedures. As a result, eountless seientists and 
students of seienee ineluding many authors have been 
misled, an influenee lingering to the end of the twentieth 
eentury. Even though many eurrent seientists tend to 
believe that the demise of the "biogenetie law" was a 
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PLATE I. 

SPECIMENS OF KEIBEL’S EXPOSURES. 

(See page 9.) 

(1) hai5ckel’s ‘•copy.” (2) selexka’s original. 



Folds 

Eye 

Jaws 

Heart 

Arm 

Backbone 

Line showing" 
what Haeckel 
has cut off. 


Leg 


I). Yelk-Sac 
N. Navel 


Haeckel takes Selenka’s genuine figure of a Macaque embryo, cuts 
off such essential parts as the arms, legs, heart, navel, yelk-sac, so as 
to make it as much like a fish-embryo as possible, and then labels it 
“ Embryo of a Gibbon in the fish-stage.” Haeckel excuses himself 
by pretending that the omitted parts are not essential. 

(3) HAECKEL’S ‘‘COPY.” (4) His’s ORIGINAL. 



Ear 

Jaws 

Folds 

Heart 

Nose 

Backbone 

Leg 

Arm 


Compare the full embryo of a man, figured by His from life^ with 
HaeckePs diminished figure. Haeckel omits such essential parts as 
the arms, legs, heart, so as to make it as much like a fish-embryo as 
possible, and then labels it “Embryo of a man in the fish-stage.” 
This is not merely a mutilated copy, but a free invention, and is 
absolutely unlike the reality as observed by others 


middle-to-latter twentieth eentury 
phenomenon, even as eady as 1915 it 
was possible to make the following 
very elear statement: 

Hardly any seientist of note will 
be found today who aeeepts the law 
as it stands. The eonvineing reason is 
beeause reeent researeh has elearly 
proved that the exeeptions to this 
law are far more frequent than the 
realisations of it. The majority of the 
stages through whieh the individual 
embryos of different animals pass, do 
not for the most part eorrespond to 
the gradations whieh, aeeording to 
the evolution theory, make up the 
history of the development of life 
(Assmuth and Hull, p. 98). 

Haeekel likely was aware of these 
diffieulties, for he distinguished 
embryonie ehanges leading to evolu¬ 
tionary progress (''palingenesis”) 
from other deviations ("eoenogene- 
sis”). But so ealled eoenogenetie 
ehanges are so numerous, they do not 
support the "law” but disprove it. 

As indieated at the beginning of 
this paper some teaehers still are pre¬ 
senting the "biogenetie law” in sup¬ 
port of maeroevolution, moribund as 
it has been for deeades in the light of 
the teaehings of many leading seien- 
tists ineluding the late Canadian biol¬ 
ogist, W. R. Thompson, who in 1956 
published an "Introduetion” for a 
reprint of Darwin’s Origin of Species, 
noting: 

When the 'eonvergenee’ of em¬ 
bryos was not entirely satisfaetory, 
Haeekel altered the illustrations of 
them to fit his theory. The alter¬ 
ations were slight but signifieant. 
The 'biogenetie law’ as a proof of 
evolution is valueless (pp. xv-xvi). 

In the past several years Haeekel’s 
illustrations again have been in the 
news beeause some textbooks in sup¬ 
port of evolution still have been 
republishing Haeekel’s bogus mate¬ 
rial (see Riehardson, et ah, 1998). 


Figure 1. Haeckel’s fraudulent copies of embryos (1 and 2) compared to the 
originals of Selenka (2) and His (4) (Assmuth and Hull, 1915). 
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PLATE 11. 

SKELETONS OF APES AND OF MAN, 

(See Page 85.) 

1. HCXr.Ev’.S ORl«INAL PLATE (hEVERSED.) 

Man. Gorilla, Chimpanzee Or^mg. Gibbon, 



Huxley’s plate displays many differences between man and the apes; 
e. g., the bent posture of the apes, the turned-up position of their feet, etc. 

II. Haeckel’s modificatiox of the above. 



Haeckel substitutes two new figures, makes the feet of the apes fiat like 
those of man, straightens up their backs, cuts off the neckbones of the gorilla, 
and creates an impression of sequence altogether untrue to nature, so as to 
support his theory of descent. 


Figure 2. HaeckeFs fraudulent drawings (II) misrepresent Huxley's original 
plate (I). HaeekeFs skeletons are drawn to look more alike, thus suggesting an 
evolutionary sequenee rather than a heterogeneous group as Huxley more real- 
istieally drew them (Assmuth and Hull, 1915). 


Sir Gavin de Beer 

Sir Gavin de Beer (1899-1972) was a British zoologist and 
evolutionist who was well-known and influential in the 
field of embryology. He was Director of the British Mu¬ 
seum (Natural History) 1950-1960. In 1930 he published a 


book, Embryology and Evolution, in 
which he rejected the embryonic con¬ 
cept of recapitulation. He published 
enlarged versions of his anti-Haeckel 
views in Embryos and Ancestors copy¬ 
righted in 1940,1951, and 1958. Gavin 
de Beer, 1958, referred to HaeckeFs 
theory as outworn and ''a mental 
straight-)’acket which has had lamenta¬ 
ble effects on biological progress" (p. 

172) , and he concluded that ''evolu¬ 
tion does not explain embryology" (p. 

173) . For example, according to phy- 
logeny teeth came before tongues, but 
in mammalian embryos tongues de¬ 
velop before the teeth (p. 7). With 
chick embryos the heart functions very 
early in development, but in the frog 
(which supposedly is closer to ances¬ 
tral stock) the heart appears much 
later in development. Specifically the 
dissimilarity is related to the develop¬ 
ing chick's need to receive yolk; where¬ 
as the frog egg has much less yolk. 
Therefore, the differences are based 
upon structural and functional condi¬ 
tions within the two animals, not their 
presumed evolutionary relationship. 

Often a considerable period of 
time is required before established 
views in science are modified on the 
basis of new evidence. This is illus¬ 
trated by Perry, 1952, who seems to 
have understood that the biogenetic 
law had been falsified; but when writ¬ 
ing his general zoology textbook he 
appears to have been rather restrained 
in referring to recapitulation. 

Several facts have been discov¬ 
ered which are contradictory to the 
theory of recapitulation, or at least 
are difficult to interpret in this light. 
Many reputable biologists today 
question the significance of the 
seemingly apparent agreement of 
some of the facts with the theory (p. 
519). 

Gavin de Beer used many examples to show how so- 
called homologous (structurally similar) organs could 
come from very different embryonic regions among vari¬ 
ous embryos. Also, he disclosed that homologous struc¬ 
tures commonly are not determined by identical genes 
(see de Beer, 1971). A recent evaluation of this topic by 
Wells and Nelson, 1997, emphasizes that: 
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Subsequent researeh has overwhelmingly eon- 
firmed the eorreetness of de Beer's observation. 
Homology, whether defined morphologieally or 
phylogenetieally, eannot be attributed to similar 
developmental pathways any more than it ean be 
attributed to similar genes (p. 17). 

In other words, similar organs in the bodies of differ¬ 
ent organisms apparently would not be produeed by simi¬ 
lar nueleotide sequenees in the DNA of the genes. Reeent 
researeh appears to be leading toward some greater eom- 
prehension of a solution to this eonundrum. 

Homeotic Genes 

For about two deeades there has been an expanding un¬ 
derstanding regarding homeotie genes whieh are small 
nueleotide sequenees behaving somewhat like master 
switches to eontrol the development of various parts of 
the organism. The homeotie genes play eritieal roles in 
the produetion of arms, legs, eyes and other body parts 
within developing animals of many kinds. In eaeh 
homeotie gene there eharaeteristieally is a partieular se- 
quenee of about 180 base pairs of DNA whieh are very 
similar to the sequenee in the eorresponding homeotie 
genes of other animals whether mouse, man, fruitfly, or 
amphioxus. For example, in a fly a partieular type of gene 
will affeet the antenna, and in a mouse a very similar gene 
influenees the hindbrain. Another homeotie gene ap¬ 
pears to be a master eontroller for development of eyes 
ineluding the eompound eyes of inseets and the greatly- 
different visual organs of squids and even humans (see 
Wells, 1998). 

Faeh homeotie gene produees small protein moleeules 
whieh serve to switeh on the transeription of other genes 
by attaehing to their promoter loei. As a result there is a 
easeade of ehemieal events whieh lead eventually to the 
formation of a body strueture sueh as an eye or a leg. 

During reeent past years it has been baffling to learn 
that genes and their mutations are not eoupled to strue- 
tural eomponents of the body. For example, a speetaeu- 
lar illustration of this diserepaney has resulted from 
DNA hybridization experiments indieating an esti¬ 
mated 98-99% similarity of DNA in ehimpanzees and 
humans; whereas people morphologieally and physio- 
logieally would be more like some 70 to 80 pereent like 
apes. The DNA would be loeated in the 48 ehromo- 
somes of ehimps and the 46 ehromosomes of humans. 
Therefore, in addition to the basie nueleotide sequenees 
in DNA there must be other faetors whieh very signifi- 
eantly influenee development. These faetors eould 
inelude effeets related to the different arrangements of 
the DNA in the ehromosomes of ehimps and people (see 
Hopkm, 1999). 


Discussion 

One of the earlier Drosophila researehers exploring 
homeotie mutants was W.J. Ouweneel who analyzed evo¬ 
lutionist and ereationist perspeetives on the subjeet. He 
eoneluded that views of older evolutionists sueh as Gold- 
sehmidt, Sehindewolf, and Nilsson were preferable to 
neo-Darwinism. He eonsidered elassieal neo-Darwinists 
naive to pereeive ''the impressive eomplexity of biologieal 
systems...to have originated by random proeesses" (1975, 
p.153). 

In a reeent ereationist paper, developmental biologist 
J. Wells, 1998, diseusses the serious problems with 
maeroevolutionary eoneeptions of the origins of homeo¬ 
tie genes and the adaptions they eontrol. Most homeotie 
genes are theorized by evolutionists to have arisen early in 
evolution before the adaptions they influenee had been 
seleeted. This is a problem for Darwinists. Wells is 
opposed to "reduetionistie DNA-based neo-Darwinism". 
In addition to DNA, he diseusses other faetors whieh sup¬ 
ply developmental information. Within the eytoplasm 
there are at least three important influenees: the 
eytoskeleton, membranes, and regionalization of other 
eomponents. DNA is pietured as indieating what build¬ 
ing materials are needed; and other features determine 
how the materials will be assembled. Although these pro- 
eesses are only vaguely understood at this time. Wells 
feels that reeent developments in embryology are best 
understood using a design approaeh (Wells, 1999b). 

So the issue eenters on whether the data fit better into 
an evolutionary pattern in whieh homeotie genes would 
be "eonserved" (phylum to phylum) over long periods of 
time, or if they fit better into "end-direeted" proeesses. 
Perhaps now is the time for a shift toward a teleologieal 
paradigm whieh will enable us to eoneeptualize develop¬ 
ment in a new way. We may be on the threshold of open¬ 
ing a new vista of thought whieh will unveil laws whieh so 
far have eseaped our realization. 

Consideration should be given to a ereation alterna¬ 
tive whieh states that God ereated separate types of phys- 
ieally unrelated plants and animals (see Frair and Davis, 
1983). Genetie researeh (ineluding homeotie genes) has 
revealed what most ereationists would reeognize as the 
work of God who employed similar genes for different 
organs in a diverse array of organisms. 

In my response to the eollege student who in 1999 was 
having the same problem I had 52 years before, I shared 
with him mueh of the above information. So what further 
adviee ean we give to our students of seienee today? We 
should try to dig up all possible relevant faets, weigh 
them earefully, and be prepared to ehange our mindset 
when the data and their implieations so indieate. As is 
true of seienee in general, we must maintain a degree of 
tentativeness regarding our eonelusions. 
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Call for Papers 

The Second CRS Monograph on Astronomy 


Due to the popularity of the first CRS monograph on as¬ 
tronomy, Design and Origins in Astronomy, edited by the 
late George Mulfinger, the CRS has deeided to publish a 
seeond astronomy monograph. We are interested in orig¬ 
inal papers, but would eonsider revisions of papers that 
have appeared in the Creation Research Society Quarterly 


in the past 15 years. Submissions on all topies of astron¬ 
omy are eneouraged. 

Eor submissions or additional information, eontaet 
Danny R Eaulkner, 1402 University Dr., Laneaster, SC 
29720. H: 803-286-9781 O: 803-285-7471 e-mail: Eaulk- 
ner@gwm.se.edu 
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The Van Andel Creation Research Center 
A Unique Creationist Resource 

John R. Meyer"^ 


Almost since the beginning of the Society, it was recog¬ 
nized that we needed a research center for the pursuit of 
origins' studies from a creationist perspective. Unencum¬ 
bered by operation within a prejudicial, evolutionary-ori- 
ented government or state university, it had long been 
felt that an independent creationary research center, 
which was dedicated to quality field and laboratory re¬ 
search, could effectively challenge the evolutionary es¬ 
tablishment through the pages of the Creation Research 
Society Quarterly (CRSQ). Nearly twenty years ago the 
first steps in this direction were taken with the purchase 
of land in North Central Arizona. Over the years, this 
property was slowly developed as funds allowed. We were 
committed to ''pay as you go" type financing, so develop¬ 
ment was slow. A little more than seven years ago, the Jay 
and Betty Van Andel Foundation provided the funds to 
buy additional property and to develop a facility, which 
carries their name. We now have a beautiful and func¬ 
tional Research Center which is providing a growing 
number of papers for the CRSQ. 

The Van Andel Creation Research Center is located 
on five acres fronting U.S. Highway 89, five miles north of 
Chino Valley, Arizona. This well-situated property is in 
the desert grasslands of the upper Sonoran biological 
province and the geological transition zone of Northern 
Arizona. It is surrounded by a large number of interesting 
volcanic features and is located close to the heavily-min¬ 
eralized areas of Mingus and Bradshaw Mountains. The 
Mogollon Rim, eight miles to the north, marks an abrupt 
change from the Colorado Plateau to the transition zone 
of North Central Arizona. The property is about a mile 
from the confluence of several major drainage areas and 
the headwaters of the Upper Verde River. 

The main research building is a 3,000 square feet 
frame structure with a large porch, which provides pro¬ 
tection from the Arizona sun (Figure 1). It is composed 
of two offices, a reception/library room, a biology/chemis¬ 
try lab, an electronics lab (which houses the Stardust 
meteor observatory), two wet labs, a workshop for fabrica¬ 
tion and repair of equipment, a visiting scientist's quar¬ 
ters, and a small kitchenette. 

.The new research greenhouse is designed with two 
separate rooms, each with independent environmental 
control systems. It will be used for studies relating to 


"^John R. Meyer, Director, Van Andel Creation Research 
Center, 6801 N. Highway 89, Chino Valley, AZ 86323. 
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Figure 1. The main researeh building at the Van Andel 
Creation Researeh Center. It was the first building built 
at the faeility. 


intelligent design characteristics in plants and for pro¬ 
jects evaluating the limits of the Cenesis kinds in the 
modern plant world. This building is a 1,100 square feet 
structure with polycarbonate glazing (Figures 2 and 3). 

The new Publications Building provides room for all 
aspects of our literature outreach (Figure 4). It currently 
stores all back issues of the CRSQ (about 40,000 copies) 
and all creation books and tapes that we handle. Last year 
we shipped materials to twenty different countries. Con¬ 
siderable expansion of CRS publications outreach is now 
possible. The building is divided into three separate 
rooms. One is for book and journal storage; one is a pack¬ 
ing and shipping room; and one serves as a double-car 
garage/storage area for larger items. 

In addition to the visiting scientist's quarters, we have 
facilities available for two long-term recreational vehicle 
hookups for visiting scientists and workers. A new motel 
is being built in nearby Chino Valley and can provide for 
additional short-term housing as needed in the future. 

Major research equipment at the Research Center 
includes a Hewlett Packard gas chromatograph, various 
light microscopes, a scanning electron microscope, 
microscope slide preparation equipment, a modestly- 
equipped electronics shop, a partially- equipped mechan¬ 
ical shop, an analytical balance, and a lab rock crusher. 
We also inventory various types of centrifuges, lab ovens, 
computers, and an astronomical telescope for educa¬ 
tional purposes (Figure 5). Our research library includes 
more than 3,000 technical scientific works and 500 
reprints, written both from the creationary and evolu¬ 
tionary presuppositions. We also have a fine collection of 
past creationist works of great historical and scientific 
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Figure 5. Bert Frye, visiting seientist, makes adjustments 
on a ten-ineh astronomieal teleseope that he donated to 
the Researeh Center. It will be used for edueational pur¬ 
poses and for preliminary work in antieipation of a pos¬ 
sible future instrument of mueh larger dimensions. 

the genesis of multiple yearly tree rings of bristlecone 
pine trees. 

The Van Andel Creation Research Center is strategi¬ 
cally located in or near a very large variety of biological 
and geological areas of great importance to the 
creationist position. The Grand Canyon, just two hours 
to the north, is perhaps the most geologically interesting 
area in the U.S. A wide variety of biological habitats is rel¬ 
atively easy to access from the Research Center. Both 
high altitude montane communities and Sonoran Desert 
Saguaro cactus communities are within a two-hour drive. 

A growing number of school and church groups are vis¬ 
iting the Research Center (Figure 8). While we are not a 
museum, we can provide an exciting look into the ongo¬ 
ing research projects which relate to scientific and Bibli¬ 
cal creationary studies. 

The Research Center now represents a creationist 
asset of great significance. With the Lord's guidance, we 
have assembled an outstanding facility. While we are 
always short on equipment, our next major challenge will 


Figure 3. Environmental eontrol units for the researeh 
greenhouse. 


Figure 2. The new greenhouse, built with a separate 
grant from the Jay and Betty Van Andel Foundation. 


Figure 4. The new Publieations Building is the home for 
all of our baek issues of the CRSQ and for all of the 
books and tapes we handle. It was made possible 
through a grant from the Jay and Betty Van Andel Foun¬ 
dation. 

value. A recent donation from a church mission group has 
provided seven additional shelving units which will be a 
great help in the library. 

Some of the current projects under development at 
the Van Andel Creation Research Center include the 
Stardust meteor observatory, currently collecting data on 
an average of 3,000 meteor falls per day (Figure 6). Our 
stalactite research project will undergo considerable 
redesigning this summer and should be fully operational 
by early fall (Figure 7). A number of plants are currently 
under cultivation in the greenhouse in studies relating to 
taxonomy, limits of the Genesis kinds in the modern 
world, and intelligent design characteristics in the plant 
world. Continuing studies on ring muhly grass and lichen 
growth rates are being conducted on undisturbed areas at 
the Research Center. 

Future projects will likely include the influence of car¬ 
bon dioxide enhancement on plant growth, the genesis of 
thermoregulation in honey bees, fossils of the Coconino 
sandstone, biochemistry and taxonomy in pine trees and 
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Figure 6. Jack Meyer, visiting scientist from Virginia, 
puts finishing touches on the Stardust Radiometeor ob¬ 
servation station. Stardust detects and automatically re¬ 
cords about 3,000 incoming, high altitude, ionized 
meteor trails on an average day. 



Figure 7. These canisters contain limestone used in a re¬ 
search project to study the rates of stalactite formation. 
This research is based on a growing body of scientific 
data first published in the CRSQ. 



Figure 8. Christian school groups, such as this one from 
Mesa, AZ, are finding that a trip to the Van Andel Cre¬ 
ation Research Center makes for an inspiring and edu¬ 
cational field trip. Visits to the Research Center should 
be made by appointment. 



Figure 9. Del Dobberpuhl, a prominent laser physicist, 
examines an electro-mechanical device. Continued ac¬ 
quisition and employment of full-time, competent re¬ 
search scientists will be the key to future progress and 
impact. 


be to staff the Van Andel Creation Research Center with 
full-time scientists and technicians to face the challenge 
of evolutionary teaching in the next millennium (Figure 

9). 

For a more detailed description of the Research Cen¬ 
ter, available facilities and equipment, accessible field 
research sites, and potential projects please write, e-mail, 
or telephone us. 

In funding the Van Andel Creation Research Center 
buildings, Mr. Van Andel said his goal was ''to give 
creationists a fighting chance.'' With his generosity and 
the partnership of hundreds of creationists from all walks 
of life, this is being done. As we face the future together, 
we invite the support of a growing number of creationists 
to partner with us in one of the greatest enterprises of the 


coming millennium—to challenge the theory of evolu¬ 
tion at the technical level, to develop a positive 
creationist model of origins, and to use this as a basis for 
world outreach through creation evangelism. 

Since this is a spiritual battle, we covet your prayers 
and personal encouragement. Since scientific research is 
expensive, we need your financial support through regu¬ 
lar giving and through planned gifts, trusts, and wills. 
Since we are involved in technical research, we need the 
assistance of highly-trained scientists who are dedicated 
to the Creator and His work. 

For those preparing for retirement, we remind you 
that the Prescott area is usually listed as one of the top 
retirement hot spots in the U.S. We can provide opportu¬ 
nities for significant, meaningful, volunteer technical 
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work for those scientists and others with vital skills who 
may retire to this area. 

We are extremely grateful to the Jay and Betty Van 
Andel Foundation for capital developments at the 
Research Center. Their continued support of the work 
has changed the course of creationist history. In addition, 
our many members and friends are providing increasing 
levels of support as we face the new millennium. Our sin¬ 
cere thanks goes to all of our friends and supporters for 
their key roles in the development of this superb 


Research Center. Not everyone can perform field and lab¬ 
oratory research and publication, but partnering 
together, we have made a significant impact on the evo¬ 
lutionary humanism that pollutes our culture. 

Members and friends who are visiting Northern Ari¬ 
zona are invited to visit the Research Center. Our guests 
find the work we do to be an interesting part of their visit 
to this area. Those who have sacrificed to support our 
work will have opportunity to examine the results of their 
partnership with us. 


Photo Essay 

Tree Stumps in Santa Rosa Sound 


In late August of 1998 an interesting discovery was made in the waters of Santa 
Rosa Sound in the Florida panhandle. Santa Rosa Sound separates the main¬ 
land from Santa Rosa Island, a long, narrow barrier island stretching from the 
Pensacola area to Fort Walton Beach. While marine utility workers were in the 
process of installing a freshwater pipeline to Navarre Beach on Santa Rosa Is¬ 
land, they ran into tons of tree stumps and trunks six feet underneath the 
sound floor. Installation of the waterline was delayed as crews were forced to re¬ 
move the numerous stumps, many of which appear to be in situ. According to 
navigational charts the Sound at this position ranges from shallow 4-5 feet to a 
deeper trench of 16-20 feet. The stumps appear to be cypress or juniper, and 
scientists from the University of West Florida estimate they are the remains of 
a coastal swamp from around 7,000 years ago (based on the carbon-dating of 
similar stumps found at Crayton Beach, Florida, ca. 70 miles away). The UWF 
scientists propose to study the stumps and search for pollen in order to deter¬ 
mine the local environment of the original forest. The discovery of this ''prehis¬ 
toric sunken forest'' helps support the thesis behind recent sea-level changes as 

put forth in the 
1998 article by 
Rucker and Froede 
(CRSQ 35: 53-64). 

The preservation of 

these stumps is remarkable, and they appear no different 
from tree stumps or trunks only a few years old. This discov¬ 
ery will enable creation-based researchers to challenge uni- 
formitarian (long-age) assumptions about coast-line 
changes. Photographs courtesy Mr. Obie Cram. 

Brian R. Rucker 
P.O. Box 284 
Bagdad, FT 32530 
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The Philosophy of Sequence Stratigraphy 
Part I—Philosophic Background 

Peter Klevberg"^ 


Abstract 


Sequence stratigraphy has, to a notable extent, 
supplanted traditional uniformitarian stratigra¬ 
phy. Some creationist geologists have embraced 
sequence stratigraphy as a singular opportunity 
for the redemption of the science of geology, 
while others have rejected it as the latest muta¬ 
tion in uniformitarian thinking. Still others re¬ 


main unaware of the principles of this approach 
or undecided as to its merits. To properly evalu¬ 
ate the scientific validity of sequence stratigra¬ 
phy and its applicability to geologic research 
within the context of a Biblical worldview one 
must have a basic understanding of the philoso¬ 
phy of science. 


Introduction 

Stratigraphy is the study of the arrangement of earth ma¬ 
terials (partieularly stratiform roeks), espeeially as to geo¬ 
graphic position and ehronologie order of sequenee 
(Bates and Jaekson, 1984). Various sehools of thought 
have arisen within the diseipline of stratigraphy during 
the past two eenturies (Table I). These sehools of 
thought have arisen from speeifie presuppositions and 
have been inextrieably enmeshed in the speeifie philoso¬ 
phies or worldviews from whieh they sprang. ''Classieal 
uniformitarianism'' or ''quietism,'' attributed primarily to 
Hutton and Lyell, has dominated the history of stratigra¬ 
phy, and its naturalistie worldview has been ineorporated 
relatively seamlessly into neoeatastrophism. 

Several helpful works on the historieal development of 
stratigraphy have been published (Ritland, 1981, 1982; 
Sunderland, 1986; Taylor, 1991). Partieularly useful are 
papers by Woodmorappe (1996) and Mortenson (1997a, 
1997b, 1998). The ineonsisteneies of traditional strati- 
graphie methods (prineipally the Lyellian approaeh) have 
been abundantly doeumented (Berthault, 1998; H. 
Clark, 1968, pp. 29-36; Froede, 1995; Mehlert, 1986; 
Snelling, 1992; Whiteomb and Morris, 1961, pp. 136- 
211; Woodmorappe, 1980, 1981, 1982; Zeller, 1964). 
Nevertheless, no eonsensus on how one should approaeh 
stratigraphy has emerged among ereationists to date. 
Sequenee stratigraphy, a reeent development within the 
geologie establishment, has been suggested as a solution 
or partial solution to this problem by some (Bartlett, 

"^Peter Klevberg, B.S., P.E., 512 Seventh Avenue North 

Great Falls, MT 59401 

Reeeived 13 Mareh 1998; Revised 13 July 1999 


1997; Berthault, 1997, 1999; Davison, 1995; Froede, 
1994, 1997; Holt, 1996; Robinson, 1995, p. 57; T. Walker, 
1996, p. 379), though others (both evolutionists and 
ereationists) present objeetions (Jeletzky, 1978; Miall, 
1986, 1992; Thorne and Watts, 1984; R. Walker, 1990; 
Woodmorappe, 1996). Evaluation of the seientifie valid¬ 
ity of sequenee stratigraphy and its applieability to geo¬ 
logie researeh within the eontext of a Biblieal worldview 
requires a basie understanding of the philosophy of sei- 
enee. 

I will begin by reviewing basie prineiples of the philos¬ 
ophy of seienee. This will neeessarily require diseussion of 
the influenee of worldviews, partieularly uniformitarian- 
ism/naturalism and Christianity, and the subjeet of 
"mixed questions," in whieh more than one diseipline or 
method is required to provide an answer. The philosophy 
of seienee will be applied to geology in general and stra¬ 
tigraphy in partieular. A summary of stratigraphie meth¬ 
ods, themselves outgrowths of the historie eontexts 
intimated in Table I, is then examined in the light of 
essential philosophie prineiples. 

Some readers laeking a baekground in the philosophy 
of seienee will probably wish to jump right to the appliea- 
tion of stratigraphy (Part II) or sequenee stratigraphy 
(Part III) within the Biblieal worldview. This would be 
disastrous! Merely rehashing various examples would 
serve only to reinforee existing biases, aeeomplishing 
nothing eonstruetive. Thus, it is only after understanding 
the philosophie basis (Part I) that sequenee stratigraphy 
ean be analyzed in relation to other stratigraphie prinei¬ 
ples and methods to determine its suitability and utility 
for use by ereationist geologists. 
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Table I. Historic schools of stratigraphic thought. 

System 

Dates^ 

Description 

Diluvial 

1550-1850 

Fmphasis on local geology and general explanation; belief that the Deluge was 
primarily responsible for sedimentary rocks (notable opposition from rationalists 
and deists; Arduino introduced terminology Primary, Secondary, and Tertiary) 

Wernerian 

1780-1840 

Fmphasis on lithostratigraphy; belief in successive worldwide lithologies (e.g. 
Carboniferous, Cretaceous) 

Cuvierist 

1810-1850 

Fmphasis on biostratigraphy and unconformities; belief in successive regional or 
global catastrophes (Deluge being most recent) 

Lyellian^ 

1830-1980 

Fmphasis on biostratigraphy; belief in successive worldwide ages characterized by 
fossil assemblages (e.g. Cambrian, Devonian, Permian) 

Neocatastrophist^ 

1970-present 

Fmphasis on unconformities; belief in successive regional or global catastrophes 
separated by long periods of quietude (uniformitarianism interrupted by 
catastrophes)"^ 

Sequence 

Stratigraphy 

1980-present 

Fmphasis on unconformity-bounded sequences (or flooding surface or physical 
boundaries); belief in eustatic cyclicity 


^Approximate period of popularity, reeognizing that individuals holding more or less to a partieular perspeetive on stra¬ 
tigraphy may be found before or after the indieated dates. 

^Also ealled Gradualist^ Quietisty or Classical Gniformitavian. 

^Many ereationists of this eentury have mueh in eommon with mainstream neoeatastrophism; howevever, this table is a 
simplifieation and meant to represent only the seientifie mainstream. 

"^Creationists who believe in multiple regional or global eatastrophes (only one of whieh was the Biblieal Deluge) are 
sometimes referred to as ''Neo-euvierists'' (or neoeuvierists); their view differs from that of Cuvier in that one or more 
of these eatastrophes are postdiluvial. 


For many, philosophy is an endless maze of useless 
mind games far removed from seienee. To be sure, as 
many philosophies ean be generated as there are people 
to philosophize. But seienee is itself a braneh of philoso¬ 
phy, formerly ealled ''natural philosophy,'' and wholly 
dependent upon sueh branehes of philosophy as logie 
(what is proper reasoning?) and metaphysies (what is the 
nature of reality?). To negleet the question "What is 
proper reasoning?" before attempting to praetiee seienee 
is to prepare for failure. Several notable examples may be 
readily found of geologists who turned their baeks on the 
biblieal worldview, to some extent at least on the basis of 
stratigraphy. Some of them even wrote for this journal. 
To ignore the philosophie underpinnings of this issue is a 
dangerous mistake. 

It is my objeetive to assemble the fragments of strati- 
graphie method and applieation presented over the past 
three-and-a-half deeades into an understandable mosaie 
that will assist the reader in eomprehending sequenee 
stratigraphy—and stratigraphy in general—within the 
overall philosophie eontext in whieh it neeessarily fune- 
tions. In Part I of this series, the relationship between 
philosophy and stratigraphy is examined. In Part II, the 
seientifie veraeity of various stratigraphie methods will be 


evaluated. In Part III, a more detailed examination will be 
made of sequenee stratigraphy due to its inereasing dom- 
inanee and potential importanee. I have attempted to 
provide a representative sample of eitations to assist read¬ 
ers in studying partieular issues in greater depth. The 
reader unfamiliar with geologieal and philosophieal ter¬ 
minology may wish to eonsult the glossary at the end of 
this paper. 

The Philosophy of Science 

Mueh has been written on the philosophy of seienee, 
some of it from a Christian perspeetive (Aneil, 1983, 
1985; Bartz, 1987, 1989, 1992; Bergman, 1982; Brand, 
1985, 1996; Brown, 1994; J. Clark, 1976; Frangos, 1991; 
Hoffman, 1993; Hull, 1989a, 1989b; Johnson, 1991, 1993, 
1995; Kofahl, 1986, 1989; Lillo, 1987; Lumsden, 1992; 
Maleolm, 1997; MeChee, 1987; Middelmann and 
Wilder-Smith, 1980; Moreland, 1989; Peareey, 1987; 
Plantinga, 1990, 1997a, 1997b; Renard, 1993; Riemen, 
1987; Sehaeffer, 1968a, 1968b, 1972, 1976; Sproul et ah, 
1984; Sire, 1988; Verbrugge, 1985; 0hrstr0m, 1990). 
Some have attempted to provide a Biblieal approaeh in 
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applying the philosophy of science to geology (Brand, 
1974; Howe and Williams, 1994; Reed, 1996a, 1996b; 
Reed and Froede, 1996; Reed et ah, 1996; Williams, 
1992). Many of these authors have pointed out the de¬ 
pendence of the scientific enterprise on the following 
presuppositions: 

• A reality exists external to man. 

• This external reality is ordered and causal. 

• Our senses can provide reliable information about the 
external world. 

• Man has the mental capacity to comprehend this or¬ 
dered reality through induction and the laws of logic, 
epistemology, ontology, and truth (and, by extension, 
moral values). 

• Natural laws are unifiable and isotropic. 

• Parsimony is desirable (''elegance'' or "Occam's Ra- 
zor ). 

It is evident that the scientific method (described 
below) could not have arisen from the nonchristian 
worldviews of current society, and it is not surprising that 
the science of postchristian occidental society increas¬ 
ingly resembles the "armchair" science of the ancient 
Greeks and other pagan cultures (Middelmann and 
Wilder-Smith, 1980; Schaeffer, 1976). Nor is it coinci¬ 
dental that empirical science arose within the Reforma¬ 
tion culture (Middelmann and Wilder-Smith, 1980; 
Morris, 1984; Titus et ah, 1979, p. 220; Schaeffer, 1976; 
Sire, 1988). Today, the geologic establishment largely 
operates within the confines of the uniformitarian-natu- 
ralist worldview (Johnson, 1991, 1993, 1995; Reed, 
1996a), a worldview which is logically incoherent (G. 
Glark, 1978; Schaeffer, 1968a, 1968b, 1972, 1976; Sire, 
1988), and which seeks knowledge, causality and order 
where none is assured (Sire, 1988; Zeller, 1964). Reed 
(1996a, p. 12) summarized this in a recent article in the 
Quarterly: 

In summary, the naturalist-uniformitarian sys¬ 
tem fails the formal eomparison of its conclusions 


and methods with its axioms. Ironically, axioms that 
are crucial to its very existence are shown to be 
theological conclusions derived from the Biblical 
doctrine of creation, and derivative God-man-na¬ 
ture relationships. Naturalists have not, and proba¬ 
bly logically cannot provide a non-theistic 
formulation that would justify those axioms foun¬ 
dational to modern science (emphasis mine). 
Although no precise definition of natural science is 
universally accepted (Moreland, 1989; Plantinga, 1997b; 
Schoepflin, 1982), the problem is not intractable, as evi¬ 
denced in the similarity of various descriptions of the sci¬ 
entific method. One is given by Gopi (1982, pp. 468- 
475), summarized by the following five points: 

• Relevance: the phenomenon of interest must be deduc- 
ible from the proposed hypothesis. 

• Testability: a proposed explanation must be testable 
(verifiable/falsifiable). 

• Compatibility with Previously Well-Established Hypoth¬ 
eses: it must exhibit logical coherence. 

• Predictive or Explanatory Power: the greater the number 
and range of deductions that follow from the hypothe¬ 
sis, the greater its predictive power. 

• Simplicity: a bias is encouraged for the acceptance of 
the least complicated explanation; this is also known as 
parsimony, elegance, and "Occam's Razor." 

The scientific method is essentially inductive, using 
deductive reasoning to test hypotheses and direct 
research. Although induction has been criticized by 
some, including Karl Popper, it remains an essential com¬ 
ponent of the scientific process (Gopi, 1982; Lillo, 1987; 
Malcolm, 1997, p. 174; Titus et ah, 1979). The differ¬ 
ences between inductive and deductive reasoning are 
illustrated in Table II. 

Empirical science, occupied with the analysis of data 
collected from the natural world, deals with probabilities. 
Hence, "scientific proof" is an oxymoron. Hypotheses 
may be deduced from an extrascientific philosophical 


Table II. Induction versus deduction. 

Inductive Reasoning 

The conclusion probably follows from the premises. Of¬ 
ten comes to general conclusions from particular cases. 
Gonclusion is more probable with more substantiating 
data. 


Deductive Reasoning 

The conclusion necessarily follows from the premises. A 
general principle is applied to a particular case. Gan be 
disproved with a single contradictory case. 


One strengthens one's case by collecting more support¬ 
ing evidence. An inductive argument cannot be proved or 
disproved, but can be arguably more or less likely 
(verifiability). This is the traditional hypothesis or "scien¬ 
tific argument." 


Supporting evidence (verifiability) does not "prove" 
one's argument, though the conclusion can be disproved 
(falsifiability). "Natural laws" and paradigms are deduc¬ 
tive arguments and reflect imposition of one's worldview 
upon the data. 
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viewpoint or arrived at intuitively or induetively using 
various models or statistieal teehniques. However, all 
models, ineluding mathematieal (statistieal) ones, are 
still mental eonstruets and are only as good as their 
underlying presuppositions (Baker, 1996; Molnia, 1996; 
Pilkey, 1996; Rojstaezer, 1996). They must be testable, by 
both verifieation and falsifieation eriteria (Copi, 1982; 
Frangos, 1991; Johnson, 1991, p. 71; Maleolm, 1997, p. 
174; MeCluskey, 1995). The strength of the seientifie 
method (as eodified by Franeis Baeon et al.) is its limita¬ 
tion to empirieal data, i.e. what ean be direetly observed 
and measured. Science is that branch of philosophy which 
limits itself to the empirical} 

This has direet applieation to geology, as asserted by 
Koeh and Link (1970, p. 8): 

The sampling results—raw data, derived obser¬ 
vations, and eonelusions—should be verified before 
being aeeepted as valid information on whieh to 
base an analysis. Verifieation, an essential require¬ 
ment of the seientifie method, is too often done in¬ 
formally or not at all in geology. 

•Titus et al. (1979, pp. 201-208) divide the seientifie 
method into two eomponents: logieal methods and 
teehnieal methods. Teehnieal methods would inelude 
means of observing or measuring the natural world, and 
are often matters of agreement between ereationists 
and evolutionists. Logieal methods would inelude di¬ 
reet inferenees, models, and paradigms derived from 
worldviews. These are often matters of disagreement 
between ereationists and evolutionists. Both types of 
methods within natural seienee are subjeet to three 
tests for truth: 

• Correspondence: the idea fits with data obtained from 
nature 

• Coherence: it is logieally eonsistent 

• Utility: it is praetieal and 'TsefuP' 

Scientific Models 

The relationship between empirieal seienee, worldview, 
and seientifie models ean be eoneeived as illustrated in 
Figure 1. As used in this figure, worldview refers to how 
one views reality based on a set of presuppositions one 
holds. Beeause no one ean exist without a worldview, 
sueh presuppositions are often refleetive of the eulture 
into whieh one is born; henee, a given worldview is often 
shared by members of a partieular soeiety and defines 
their eulture. Paradigm refers to a belief system derived 
from that worldview relative to a partieular field of in¬ 
quiry, e.g. ethies or polities. Inferenees and hypotheses 

^This definition is eonsistent with the idea of ''Duhemian 
seienee'' (Plantinga, 1997b). 


are attempts to eorrelate data (measurements of natural 
phenomena) or interpret their relationships. Hypotheses 
about speeifie phenomena are inevitably integrated with 
inferenees from other sourees when they eneounter a re- 
seareher's paradigm, resulting in the birth of a model. The 
model is the interfaee between the metaphysieal 
worldview and the empirieal seientifie researeh enter¬ 
prise. It is here that the researeher seeks—as he must—to 
reeoneile what he believes and what he observes. This is 
not, however, an essentially objeetive proeess. As indi- 
eated in Figure 1, the researeher's worldview, expressed 
through a partieular paradigm (usually shared with other 
researehers), influenees his ehoiees in phenomena to be 
investigated and data to be aequired. 

Aeeording to Koeh and Link (1970, p. 18), ''A model is 
a representation of a natural phenomenon or proeess." 
Geologie models may be grouped using their elassifiea- 
tion seheme as: 

• physieal (e.g. sedimentation in a flume) 

• geologieal (e.g. a molasse basin) 

• mathematieal (deterministie or stoehastie) 

'4n ehoosing between a deterministie or a statistieal 
model for a mathematieal study of a geologieal problem, 
one relies on taste and judgment, influeneed above all by 
one's view of the real nature of the world (Koeh and Link, 
1970, p. 24)" 

Mixed Questions 

Clearly, the eriteria of Copi, espeeially testability and 
predietive power, are not applieable to all fields of 
knowledge or endeavor. They are not, for example, rele¬ 
vant to fine art or jurisprudenee. Nor are they applieable 
to the study of history. However, seientifie methods ean 
have some applieability as adjunets to historieal study, 
for example in the fields of forensie seienee, arehaeol- 
ogy, and historieal geology. Here we eoneern ourselves 

WORLDVIEW 

(primarily 

deductive) 



(primarily 

inductive) 


L-^ Data Acquisitior 

Figure 1. Construction of a scientific model. 
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Table III. Science versus history. 

Science 

History 

ongoing 
repeatable 
directly observable 
primarily inductive reasoning 
relies principally on measurement/observation 

unique 
unrepeatable 
not directly observable 
primarily deductive reasoning 
relies principally on testimony/observer 

Failure to recognize the limitations of science leads to 
distortion of science and produces faulty conclusions. 

Failure to recognize the limitations of historical meth¬ 
ods leads to distortion of history and produces faulty 
conclusions. 


with historical geology. Fields in which knowledge may 
be properly acquired from more than one source or us¬ 
ing more than one method require proper attention to 
their differences lest false conclusions be reached 
(Ancil, 1985; Brand, 1985; Frangos, 1991; Plantinga, 
1997a, p. 23). These interdisciplinary questions are 
sometimes termed ''mixed questions'' (Adler, 1965). 
(Readers unfamiliar with the "mixed question" concept 
may see the appendix for a more detailed explanation.) 
Any geologic research which involves the past—and a 
great deal of activity in geology does—is a mixed ques¬ 
tion. Mixed questions require input from a plurality of 
disciplines and methods. 

Mixed Questions and Stratigraphy 

Stratigraphy could avoid the mixed question problem if 
it were limited to strictly empirical methods. This would 
require that the discipline be limited solely to a descrip¬ 
tive function, describing the spatial arrangements of 
various rock bodies defined on purely empirical 
grounds. However, stratigraphers have always insisted 
on meddling in natural history^ thus introducing 
nonempirical elements into stratigraphy. Reed (1996a, 
p. 8) suggests some "ground rules for the interpretation 
of earth history": 

The first step in such a critique is the 
recognition that historical analysis is a much larger 
and more complex question than is commonly pre¬ 
sented in geologic interpretations. Key issues to be 
addressed prior to developing any model are: (1) the 
severely limited potential for human neutrality in 
historical analysis; (2) the proper domains and rela¬ 
tionships of the various areas of human knowledge; 
and (3) the criteria for establishing a critical frame¬ 
work within which competing models can be evalu¬ 
ated (emphasis mine). 

The differences between the historical and scientific 
methods are illustrated in Table III. Naturalistic science 


(the "modern modern science" of Schaeffer^) has not 
only failed to observe these differences, but has actively 
subsumed other fields of knowledge into "science," 
scorning any method as "unscientific" that differs with 
empiricism (Becker, 1932; Johnson, 1995; Plantinga, 
1990; Schaeffer, 1968a, 1968b; Sire, 1988). "Social sci¬ 
ence" fails by a priori rejecting the possibility of the 
human soul and ignoring man's spiritual capacities. "His¬ 
torical science" fails by a priori assuming a positivist view¬ 
point, confusing imagination with evidence, and being 
unwilling to admit that in many cases we simply cannot 
know (aside from divine revelation). This is the fallacy of 
reductionism, looking for truth within the scientific 
enterprise instead of using the scientific method as one 
means among several to arrive at truth. 

Historically, this fallacy has resided in geologic circles 
in the form of uniformitarianism, a paradigm now being 
challenged. But the worldview behind it remains 
entrenched, as Bartlett (1997, p. 13) describes: 

Secularists agree that uniformitarian¬ 
ism is false and stifling to hypothesis construction 
as well as scholarly discussion. In the past, the issue 
was the burial of the question of divine interven¬ 
tion. The whole issue involves recognition of and 
submission to the Christian God—Jesus Christ. 
'We will not have this man to reign over us' (Luke 
19:14c) was the clarion battle cry of Fnlightenment 
scientism (emphasis his). 

This reveals the true motivation behind the naturalist/ 
secularist worldview. This was the worldview that gave 
birth to the traditional geologic column. This is the 

^Schaeffer coined the term "modern modern science," in 
contrast with "modern science," to point out the funda¬ 
mental transformation that occurred when the idea of 
uniformity in nature based on the immutability of God 
was replaced by the idea of uniformity in nature a priori 
without God. Schaeffer's analysis is profound and very 
readable. Those of you who are not familiar with his 
works would do well to read them. 
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worldview from which some suggest sequence stratigra¬ 
phy may deliver us (Bartlett, 1997). Can it? 
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Appendix 

With a little thought, one can quickly see that we are 
faced daily with a myriad of mixed questions. Most of our 
decisions are attempts to reconcile several competing 
factors, a fact easily discerned in maintaining a budget. 
Abortion can be thought of as a mixed question, since it 
involves moral, political and scientific issues. However, 
Scripture rather clearly indicates that the unborn are in¬ 
dividuals created in the image of God (Psalm 51:5, 139: 
13; Jeremiah 1:5; Luke 1:15) and that murder is sin (Gen¬ 
esis 9:5,6; Exodus 20:13; Psalm 106:36-40; Proverbs 24: 
11,12). Thus, this is really more of an example of sin than 
of a mixed question. Similarly, denying the authority of 
Scripture by interpreting it based on current ''science'' or 
some other human basis more closely resembles sin than 
a "mixed" theological and scientific question (Exodus 
20:1,2; Psalm 118:8,9; II Timothy 3:16,17; II Peter 1:19- 
21). In contrast, many of the questions that arise in geol¬ 
ogy must be addressed within the framework of a Biblical 
worldview, since the Scripture does not give us these de¬ 
tails. Where these questions involve earth history, they 
are mixed questions. 

Consider the following example of a mixed question. 
The United States government is considering whether to 
provide financial assistance to the government of a devel¬ 
oping nation. At a minimum, this decision involves the 
following factors: 

1. The political effects on the United States 

2. The political effects on the developing nation 

3. Potential impacts on political power balances in the 
region 

4. The motives and character of those in both govern¬ 
ments who are responsible for overseeing the program 

5. Ethical/moral questions about the process itself 

6. Ethical/moral questions about this specific applica¬ 
tion of principle 

7. The sociological impacts on the citizens of the U.S. 
from sending tax monies overseas 

8. The sociological impacts on the citizens of the 
developing nation 

9. The economic impacts on the citizens of the U.S. 
from sending tax monies overseas 


10. The economic impacts on the citizens of the 
developing nation 

Clearly, the first three factors are political. In analyz¬ 
ing the political factors, however, elements of sociology, 
psychology, and history will be prominent. Eactors 4-6 
are clearly ethical or moral. Eactors 7 and 8, though 
obviously sociological, will incorporate elements of psy¬ 
chology and economics. Eactors 9 and 10, clearly eco¬ 
nomic in nature, are closely related but not identical to 
Eactors 7 and 8. Obviously, these various factors and the 
fields of knowledge upon which they impinge are inter¬ 
related, but just as clearly, different methods must be 
used for each. Principles of macroeconomics must be 
used, but can only address a portion of the questions 
raised in considering the foreign aid issue. The sociolog¬ 
ical impacts will be closely linked to the political and 
economic effects, but neither economics nor politics 
will be adequate to describe the sociological impacts. 
The ethical/moral questions leave relativistic cultures in 
a quandaryh As this example illustrates, mixed ques¬ 
tions require input from a plurality of disciplines and 
methods. 

Glossary 

axiom: an assumed or accepted principle, often regarded 
as self-evident 

biostratigraphy: correlation of rock units based on fossil 
content 

causality: the relation between effects and their causes 
("cause and effect") 

Cuvierist: one holding to the view that Earth history has 
been dominated by several global or near-global catas¬ 
trophes, the Deluge being the most recent 
deduction: a form of logic in which the conclusion neces¬ 
sarily follows from the premises (cf. Table II) 

Deluge: the global water cataclysm described in Genesis 
deterministic: a constrained process generating a certain 
outcome 

empirical: capable of physical observation or measurement 
epistemology: discipline concerned with the theory of 
knowledge or how one can know 
eustasy: global sea level and its fluctuations in time 
induction: a form of logic in which the conclusion proba¬ 
bly follows from the premises (cf. Table II) 
isotropic: having uniform properties throughout space; 
the assumption that space is uniform 


^These questions can only be properly answered from the 
Bible, which must govern research in the other fields as 
well lest false conclusions be reached (Psalms 36:9; 119: 
89-91, 130. Proverbs 2:1-6) 
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jurisprudence: the body, system, or philosophy of law and 
its application 

lithostratigraphy: correlation of rock units based on li¬ 
thology (rock type) 

macro/microeconomics: economics on the national/ 
global scale and business enterprise/individual scale, 
respectively 

metaphysics: study of the nature of ultimate reality 
neocatastrophist: one who stresses the importance of cat¬ 
astrophic or episodic geologic events 
Neocuvierist: a term loosely applied to 

neocatastrophists who envision large scale catastro¬ 
phes and hold to periodicity (secular) or accord great 
importance to presumed postdiluvian catastrophes 
(creationist) 

Occam's Razor: the principle, attributed to William of 
Occam, that the simpler of competing views is more 
likely to be correct 

ontology: study of the nature of being 
oxymoron: a self-contradictory term (e.g. compassionate 
cruelty) 

paradigm: a mental framework for integration of particu¬ 
lar data (cf. Figure 1) 

parsimony: stinginess or thriftiness; in philosophy, avoid¬ 
ance of superfluous premises 
positivism: the belief that only empirical propositions are 
meaningful and that metaphysics is impossible 
quietism: the belief that Earth history has been free of 
major (inter-regional or global) catastrophes 
scientism: idolization of science; the view that true 
knowledge comes only via natural science 
stochastic: an unconstrained (random) process generat¬ 
ing an uncertain outcome 

stratigraphic sequence: a package of conformable strata, 
often cyclic; in sequence stratigraphy, the term is ap¬ 
plied at a regional scale, usually comparable to a group; 
otherwise, it is usually a smaller sedimentary package 
of formation or lesser rank 

unconformity: a contact between rock units that does not 
conform to the geometry or fabric of the adjacent 
beds; it often represents an erosion surface 
unifiable: the idea that natural phenomena are capable of 
being related logically (often mathematically) to each 
other 

uniformitarianism: the doctrine that geologic processes 
in the past did not differ substantially from those ob¬ 
served in the present 

Wernerian: the stratigraphic school of thought that 
taught that successive ages were characterized by pre¬ 
dominant lithologies (e.g. Carboniferous, Creta¬ 
ceous) 

worldview: a person's (or group's) view of reality, sum of 
beliefs, philosophy of life 
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An Introduction to the Geology of Verde Valley, A Different Perspective 

Van Andel Creation Research Center Field Study Note 
Emmett L. Williams, Ceorge F. Howe, and John R. Meyer"^ 


Abstract 


The geology of Verde Valley in central Arizona 
near the Van Andel Creation Research Center is 
introdueed. Charaeteristies of the Verde Forma¬ 
tion are discussed along with the possibilities that 
it may have been deposited either from water be¬ 
ing ponded by a lava dam bloeking water flow out 
of the valley or from water being ponded in a 
elosed graben. The development of the Mogollon 


Rim and the various gravel beds near or on the 
Rim are presented from the aspect of Flood geol¬ 
ogy. A monoclinal fold feature within the valley is 
examined. The many volcanic formations within 
the valley need to be studied to determine if they 
were deposited either subaqueously or subaerially. 
Suggestions are offered for possible creationist 
field work in Verde Valley. 


Introduction 

The Verde Valley of eentral Arizona is in the transition 
zone (formerly ealled the ''mountain or eentral highlands 
region'') between the Colorado Plateau and Basin and 
Range physiographie provinees (Figure 1). It is 20 miles 
wide and 30 miles long. The valley has as its boundaries, 
the Mogollon (muh-ge-own) Rim to the northeast, and 
the Blaek Hills to the southwest (Figure 2). The Blaek 
Hills separate Verde Valley from Chino Valley where the 
Van Andel Creation Researeh Center is loeated. As you 
drive from Chino Valley along U. S. Highway 89A, the 
first views of Verde Valley are from Mingus Mountain in 
the Blaek Hills (Figure 3). 

The Valley has been inhabited by man for probably 
over 1000 years. An adequate water supply, partieularly 
along the Verde River, whieh drains the valley, eneour- 
aged human habitation. The first white man entered the 
valley in 1583. Mining aetivity in Jerome was eonsider- 
able from the late 1800's until 1953. Jerome, onee a ghost 
town, is mainly a tourist attraetion today with the Jerome 
State Historieal Park Museum reealling the mining era. 
Camp Verde, Clarkdale and Cottonwood (Figure 4) are 


"^Fmmett L. Williams, Ph.D., 7312 Club Crest Drive, 
Flowery Braneh, GA 30542-5590 
George F. Howe, Ph.D., 24635 Apple St., Santa Clarita, 
CA91321-2614 

John R. Meyer, Ph.D., Direetor, Van Andel Creation Re¬ 
seareh Center, 6801 N. Highway 89, Chino Valley, AZ 
86323 
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Figure 1. The locations of Verde Valley and Chino Val¬ 
ley within the Transition Zone physiographic province 
in Arizona (after Nations, Hevly, Blinn and Landye, 
1981, p. 134). C: Chino Valley; V: Verde Valley. 

main towns in the valley. Sedona, in the beautiful red 
rock country just below the Mogollon Rim, is a center of 
the New Age movement and an artist's community cater¬ 
ing to tourists. 
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Figure 2. The Blaek Hills (in the haekground) as seen 
from Chino Valley, looking east on a cold March morn¬ 
ing. Verde Valley is on the opposite side of the Black 
Hills. 





Figure 4. A map of Verde Valley in Yavapai and Coeo- 
nino Counties, Arizona (after Twenter and Metzgar, 
1963, p. 6). 

Verde Valley has been downfaulted (Figure 5) from 
the surrounding landscape (Nations, Hevly, Blinn and 
Landye, 1981, p. 133; Chronic, 1983, p. xiii; Lindberg, 
1986, p. 136) which suggests that the entire valley and the 
Black Hills were once part of the Colorado Plateau 
(Lindberg, 1986, p. 138). However Peirce and Nations 
(1986, p. 112) postulated that the southern margin of the 
Colorado Plateau (Mogollon Rim) may have developed 
by erosion in Oligocene time and not by later Miocene 
faulting. (Also see Peirce, Damon and Shafiqullah, 1979.) 
A discussion of these concerns will be presented later. 



Figure 3. Looking northeast into Verde Valley from 
Mingus Mountain in the Blaek Hills. The Mogollon 
Rim ean be seen on the horizon forming the northeast¬ 
ern boundary of the valley. 



Figure 5. Looking northeast into Verde Valley from the 
town of Jerome whieh was built along the traee of the 
Verde Fault. The vertieal displaeement along this fault 
is about 6000 feet (Ranney, 1989, pp. 7, 28; also see 
Lehner, 1958, pp. 572-573). The Mogollon Rim ean be 
seen on the horizon. 

A reconnaissance was conducted to investigate the 
geology of Verde Valley. Creationist interpretations are 
needed for the origin of several interesting geological fea¬ 
tures in the region. Introductory comments are presented 
to acquaint creationists with field work opportunities 
near the Van Andel Research Center. It would be helpful 
in the future to perform an in-depth examination of the 
valley. 

Verde Formation 

Olaf Jenkins (1923, pp. 65-81) named and described the 
characteristics of the Verde Formation. This formation is 
unique to Verde Valley and covers an area of about 300 




























83 


Creation Research Society Quarterly 



Figure 6. An outcrop of the Verde Formation along 
Highway 30 in Yavapai County where the highway 
crosses the Verde River near the town of Cornville. 


square miles. Jenkins (p. 69) noted that the formation 
consisted ''...of white limestones, gravels, clays and saline 
materials.'' He claimed that the deposits developed: 

...as the result of sedimentation, produced both 
mechanically and chemically, from a body of inland 
water, a lake of varying briny content, which was 
formed through the damming of the Verde River by 
surface lava flows (p. 69). 

Mahard (1949, p. 104) measured two incomplete sec¬ 
tions of the Verde formation and observed that it: 

...is not composed of beds of material which were 
spread uniformly over wide areas but instead is built 
up of thin lenses of material of varying composition, 
the lenses overlapping and interfingering with one 
another. 

Mahard identified limestones which he suggested "... 
were deposited in a series of playa lakes as marls" (p. 106). 
He found sandstones, siltstones, and claystones cement¬ 
ed by calcium carbonate within the formation. He specu¬ 
lated that salt bed deposition occurred by evaporation in 
an arid climate possibly in separate playas (p.l07) and he 
also found lava flows interbedded with members of the 
Verde Formation. 

Lehner, in his study of the Clarkdale Quadrangle 
(1958, pp.557, 559), noted that the Verde Formation is a 
thick limy lacustrine deposit consisting of fine-grained 
carbonate rocks including limestone, calcareous sand¬ 
stone, limy siltstone and marl. He explained that gravel 
beds and basalt flows are marginal to and intertonguing 
with the carbonate rocks. Ranney (1989, p. 29) stated 
that the Verde Formation is composed of white lime¬ 
stone, brown mudstone, salt and other evaporites. He 
claimed that the formation is over 3000 ft. thick in the 
central portion of the Verde Basin. Nations, Hevly, Blinn 
and Landye (1981, p. 134) described the formation as "... 
a sequence of interbedded limestones, mudstones, sand- 


basalt 



Figure 7a. A view from the Verde Canyon Railroad aeross 
Duff Flat whieh is underlain by lava flows. The Verde 
River has ineised a steep wall gorge in the flows. Likely 
more water flowed in the Verde River in the past to form 
this box eanyon. On the horizon, the limy beds of the 
Verde formation (on the right) uneomformably overlie 
the Supai Formation. A basalt layer eaps the Supai. 
(Jenkins, 1923, p. 68; Mahard, 1949, p. 108, plate 4). 


N S 



Figure 7b. Generalized stratigraphie relationship of the 
Supai and Verde formation eontaet in Figure 7a. 

stones, conglomerates, evaporites and volcanic rocks..." 
They discussed the types of fossils found within the for¬ 
mation (pp. 139-146). Anderson and Creasy (1958, p. 
59) claimed that the Verde formation is lithologically 
diverse and its beds are lenticular or as Twenter and 
Metzger (1963, p. 49) so aptly commented that the for¬ 
mation "...is a complex assemblage of rocks having a vari¬ 
ety of lithologic characteristics." Figures 6 and 7 show 
some outcrops of the Verde Formation. Concerning the 
postulated dam that supposedly ponded the water within 
the Verde basin, Mahard (1949, p. 104) explained: 

Jenkins' (1923) original hypothesis regarding the 
origin of Lake Verde required blocking of the Verde 
River by a basalt and pyroclastic dam 7 to 15 miles 
south of Camp Verde. No detailed study of the dam 
was attempted.... but a reconnaissance of the area 
reveals a series of flows and tuff deposits now deeply 
trenched by the Verde River, which are judged to be 
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Figure 8. Looking north and upstream along the Verde 
River from Childs, Arizona where a lava deposit eould 
possibly have bloeked any water flow from exiting Verde 
Valley in the past. 

more than adequate to effectively impound the 
river waters. 

Figure 8 shows a view in the lower Verde Valley where 
the river has cut through lava deposits. Nations et al. 
(1981, p. 133) noted that tectonism coupled with volca¬ 
nic activity dammed the Verde Valley to allow accumula¬ 
tion of the sediments that comprise the Verde 
Formation. Ranney (1989, pp. 28-29) offered a different 
interpretation of how the waters became entrapped in 
the Verde basin. After the Verde Fault was active, causing 
the downdropping of 6000 ft. of rock to generate the 
Verde Valley, 

Continued and rapid subsidence of the valley floor 
caused the Verde River to become sluggish and, eventu¬ 
ally, impounded. (Initially geologists believed that lava 
from the Hackberry Mountain volcano, near Childs, had 
caused the river channel to become dammed, but recent 
studies on the age of these lavas suggests that they are too 
old) [p.29]. 

Deposition of the Verde Formation — 
Young Earth Perspective 

How did the water, from which the Verde Formation was 
deposited, become ponded in Verde Valley? Creationists 
(Austin 1996; Austin and Snelling, 1998; Snelling 1999a, 
b) have shown that potassium-argon and argon-argon 
dating of volcanic rocks often is unreliable. Thus the ra¬ 
diometric age of the lava that could have dammed water 
in Verde Valley is likely subject to the same errors. There¬ 
fore a volcanic rock dam in the valley cannot be ruled out 
as being too old to be involved in the ponding of water. 

There is certainly a possibility that a lava dam 
upstream from Childs, Arizona (Figure 8) may have tem¬ 


porarily prevented water flow away from Verde Valley. 
Also downfaulting of the valley could have trapped water 
in the graben. Possibly after more field work, the follow¬ 
ing issues may be addressed. 

• Was it a lava flow that dammed water in Verde Valley or 
did downfaulting accomplish the task or did both con¬ 
tribute? 

• Was the water that was ponded in the valley, trapped 
Flood water? 

• If it was trapped Flood water, was it enriched by precipi¬ 
tation during the post-Flood ice age? 

• Did Flood water escape or evaporate either before the 
formation of a dam or before continued downfaulting 
closed the graben? Did a later lake form because of con¬ 
siderable ice age precipitation in the closed basin result¬ 
ing in the deposition of the Verde Formation. 

• How deep was the postulated lake or lakes? The Verde 
Formation is over 3000 feet thick at the center of the 
valley (Ranney, 1989, p. 29). The uniformitarian postu¬ 
late of many playa lakes evaporating over thousands of 
years could cause the accumulation of 3000 feet or 
more of sediment. However from a young earth view¬ 
point, the evaporation of one sediment-laden deep lake 
in a brief period of time could account for thousands of 
feet of deposit. 

• Was water being fed into a ponded lake from higher ele¬ 
vations on the Colorado Plateau during the period of 
deposition of the Verde Formation? Was this an occa¬ 
sional or a continual early post-Flood drainage? 

• When did the trapped water in the valley finally breach 
or overtop any possible geographic obstacle initiating 
the flow of the ancestral Verde River? The Verde has in¬ 
cised lava flows (Figures 7 and 8) along its path and it 
appears that considerably greater volumes of water 
must have flowed along its course in the past because 
the present river is underfit. 

• Was there any erosion of the Verde Formation as the 
newly-developed flow drained the valley? 

• Possibly during a post-Flood drying period did a drop in 
the regional base-level and ground flow discharge cause 
a reduction in the flow volume of the Verde River? For a 
similar proposal, see Froede, 1996b. 

The Mogollon Rim and “Rim Gravels” 

The term, Mogollon Rim or Escarpment, (Figures 3 and 
5) has been used to identify the southern topographic 
boundary of the Colorado Plateau province in Arizona. It 
has been suggested that the Rim is actually the southern 
terminus of the Permian cliff formers (Coconino, 
Toroweap and Kaibab formations) in central Arizona 
(Peirce and Nations, 1986; Peirce, Damon and 
Shafiquallah, 1979). Peirce (1984, p. 8) noted that: 
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Figure 9. Stratigraphic column of Verde Valley (after Beus, 1999) 

PG: Precambrian M: Mississippian TY: Tertiary 

G: Cambrian PN-P: Pennsylvanian-Permian 

D: Devonian P: Permian 


The Mogollon... Escarpment 
of central Arizona is one of the 
State's spectacular natural at¬ 
tractions, especially when 
viewed from the rim of its pre¬ 
cipitate cliffs. The name 
''Mogollon" was apparently de¬ 
rived from Juan Ignacio Flores 
Mogollon, a former Governor of 
New Mexico during the period 
1712-1715... 

In the past the Rim frequently was 
called the Verde Breaks in the Verde 
Valley region (Mahard, 1949, p. 

103). 

There has been considerable dis¬ 
cussion in the geologic literature 
whether the rim has resulted primar¬ 
ily from the process of either erosion 
or faulting. Now, however, it is con¬ 
sidered that erosion was the major 
actor in producing the rim with fault¬ 
ing playing a lesser role (Hunt, 1956; 

Lehner, 1958, p. 516; McKee and 
McKee, 1972; Peirce, Damon and 
Shafiquallah, 1979; Nations et al., 

1981, p. 133; Peirce and Nations, 

1986; Ranney, 1989, pp. 24-28; 1990, 
pp. 52-57). And it is thought that 
continual erosion has caused the 
ancestral rim to retreat about 4 to 5 
miles to its present position (Ranney, 

1990, p. 53), leaving isolated buttes 
and mesas as remnants of the Plateau 
cliff formers in Verde Valley (Mahard, 

1949, p. 103: Lehner, 1958, p. 516; 

Beus, 1999). A generalized stratigraphic column of the 
valley is shown in Figure 9. 

Deposits of gravel have been found on the Colorado 
Plateau near the Mogollon Rim as well as just below it. 
The deposits on the rim are referred to as "Rim gravels", 
which likely were transported from the south to their 
present position. A different deposit of gravel, located at 
the foot of the rim is the Beavertail gravels. They consist 
of two types of gravel, the lower deposit contains angular 
cobbles from the Kaibab and Coconino formations. The 
upper gravel deposit of rounded pebbles are considered 
to be Paleozoic and Precambrian in the uniformitarian 
scheme. The lower layer of gravels is thought to be talus 
debris from the ancestral Mogollon Rim and the upper 
layer likely was transported from the south as the "Rim 
gravels" were. Another recognized deposit—Slide Rock 
gravel—probably was derived from the north and trans¬ 


ported southward. For discussions and locations of these 
deposits, see Ranney, 1989, pp. 24-28; Peirce and 
Nations, 1986. 

All of the gravel beds have been employed to suggest a 
uniformitarian history of the region including the loca¬ 
tion of the ancestral Mogollon Rim. These deposits need 
to be interpreted within a Flood framework as Klevberg 
(1998) did with the Big Sky Paving gravel in Montana. 
For instance, the Arizona gravel deposits discussed above 
are considered to be fluvial in origin. However some of 
the gravels may have been deposited by late-stage Flood 
currents, eroding recently deposited sediments and mov¬ 
ing the debris northward. Other gravel beds may have 
been left by retreating Flood water. 

Both the development of the Mogollon Rim and the 
placement of the gravel deposits need to be cast into a 
creationist framework and time table. 
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Figure 10a. The railroad bend strueture. a monoeline. 
along the Verde River approximately seven miles north 
of Clarkdale, Arizona. 


Railroad Bend Structure 

About seven miles north of the Verde Canyon Railway 
depot at Clarkdale is a railroad cut along the Verde River 
where the river enters the box canyon shown in Figure 7. 
Along the cut is a unique geological feature (Figure 10a) 
which Mahard (1949, pp. 122-123) called the railroad 
bend structure. This feature, where the Verde Formation 
is in contact with the Supai Formation, was described by 
Jenkins (1923, p. 70). The Verde overlies a gravel bed 
which rests on a basalt layer (Figure 10b). Jenkins identi¬ 
fied a fault between the Supai, the basalt and the lake de¬ 
posits of the Verde Formation. 

However Mahard identified the feature as a 
monoclinal fold. He did not find a fault between the lava 
and the Supai, but he detected some evidence of baking 
at the contact. The gravel layer consists mainly of Supai 
cobbles. It maybe of interest to carefully examine this 
fold and interpret the timing of the events that led to the 
development of this feature in the context of the Flood 
and its aftereffects. 

Volcanics and Mineral Deposition 

Verde Valley contains many volcanic rocks in the form of 
basalt, rhyolite (Figure 11), tuff and gabbro. Thus any 
creationist speculation concerning the geologic history of 
the valley must account for this volcanic activity. Particu¬ 
larly it would be helpful to identify which lava flows possi¬ 
bly formed under either subaqueous or subaerial 
conditions. 

It is known that the massive sulfide (copper ore) 
deposits in the Jerome area were deposited subaqueously 
along with adjacent volcanic formations (Anderson and 



Figure 10b. A sehematie diagram illustrating the rela¬ 
tionship of the geologie formations in the railroad bend 
strueture (after Mahard, 1949, plate, 9). 


Nash, 1972; Lindberg, 1986; Ranney, 1989, pp. 2-8). The 
presence of pillow lava structures convinced geologists 
that these materials were deposited subaqueously. How¬ 
ever pillow lava is not the sole indicator of subaqueous 
lava flows. It is now known that sheet flows of lava occur 
subaqueously without the formation of pillow lava 
(Fisher, 1984; Kennish and Lutz, 1998). Even welded tuff 
has been reported to be formed underwater (Kokelaar 
and Busby, 1992). These changing concepts may encour¬ 
age creationists to view volcanic rocks in a different light 
to determine if they were deposited underwater during 
the Flood (Froede, 1996a; 1999; Williams, 1998; Wil¬ 
liams, et al., 1998). Possibly some volcanic rocks once 
thought to have formed after the Flood may have been 
deposited during the Flood. 

Conclusions 

An introductory examination of the geology of Verde Val¬ 
ley from a creationist perspective has been completed. 
Possible young earth-Flood model applications have 
been suggested. The Van Andel Creation Research Cen- 



Figure 11. Spires of Deception rhyolite in Deception 
Gulch southwest of Jerome, Arizona. 
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ter (VACRC) offers a loeation from whieh field studies of 
Verde Valley ean easily be aeeomplished. Also John 
Meyer's knowledge of the region eould faeilitate any fu¬ 
ture field work. It is hoped that other field workers will ex¬ 
amine this beautiful valley and present ideas on its origin 
in relation to the Flood. 

Major items of study in the valley may inelude a eare- 
ful delineation of the Verde Formation with the timing 
and eonditions of deposition. It appears that 3000 feet or 
more of sediment may have aeeumulated from a deep 
body of water in the late stages of the Flood or soon there¬ 
after. This body of water eould have maintained eonsid- 
erable depth for sometime if eontinual or intermittent 
drainage from the Colorado Plateau supplied water into 
the elosed graben. Also high amounts of post-Flood pre- 
eipitation eould have added water to the lake. A study of 
the development of the Mogollon Rim—whether by ero¬ 
sion or faulting— is eneouraged. The relationship of the 
various gravel deposits around the rim to the Flood 
dynamies eould be analyzed. The voleanie layers within 
the valley ean be studied to determine if the formations 
developed subaqueously or subaerially whieh may yield 
evidenee of the timing of the origin of the valley. These 
and other subjeets would provide enjoyable researeh 
elose to the VACRC. 
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Appendix 

Prior Creationist Efforts on the Colorado Plateau 
and Transition Zone of Arizona 

Creationists have done eonsiderable field work on the 
Colorado Plateau. Mueh of this work has been summa¬ 
rized in Froede et al., 1997. Referenees for the work of 
Steve Austin and Walter Brown on the plateau ean be 
found in this artiele as well as previous studies sponsored 
by the Creation Researeh Soeiety. Ineluded are referenee 
to eanyon formation papers, Kaibab squirrel investiga¬ 
tion, biologieal isolation study, Arizona meteor erater ef¬ 
fort, strata interbedding work and iehnofossil 
speeulations. This researeh was done by Jeremy 
Auldaney, Don DeYoung, Ceorge Howe, the late Walter 
Lammerts, John Meyer, Paul Rosnau, Bill Waisgerber, 
Fmmett Williams, and Clen Wolfrom. 


The geomorphology of Arizona was diseussed in 
Froede et ak, 1997. The Pikes Peak Iron Formation was 
the subjeet of Froede et ak, 1998a. An early Flood setting 
was proposed for the origin of this banded iron material. 
Intrusive and extrusive voleanie roeks around VACRC 
were examined by Froede et ak, 1998b who suggested 
that the intrusive voleanies were formed subaqueously, 
whereas the extrusive deposits formed after the Flood. 

More iehnofossil work (Auldaney et ak, 1997a, b) has 
been reported as well as a study on the origin of Kanab 
Canyon on the Colorado Plateau (Williams, Coette, 
Meyer, 1997). 
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Panola Mountain, Carl R. Froede, Jr., Emmett L. Wil¬ 
liams, and James Brelsford, 41 (P) 

F 

Faulkner, Danny R. 

The Angular Size of the Moon and Other Planetary 
Satellites, 23 (A) 

The Hunt for Life on Mars, 173 (R) 


Field Studies in Catastrophie Ceology, John 
Woodmorappe, 199 (R) 

Finding Cod at Harvard, John Kaplan, 112 (R) 

Flood Model Implieations/Upheaval Dome Impaet Site:, 
S. R. Steele, 236 (L) 

Flood Times?/Were the Colorado Valleys Cut during 
Post-Flood or, Miehael J. Oard, 104 (L) 

Floodwater Retreat/Florida Keys:... Slow, Carl R. Froede, 
Jr., 186 (A) 

Fluke, Ascocotyle howeifNew Speeies of, Riehard D. 

Lumsden and Mark H. Armitage, 178 (A) 
Flyseh/Turbidite Deposits and Translational Sliding in 
Marathon Basin, Texas, Carl R. Froede, Jr., Ceorge F. 
Howe, Emmett L. Williams, and Robert L. Coette, 95 

(p) 

Frair, Wayne 

CRS Salutes the CSF and the International Confer- 
enee On Creationism, 1 (D) 

Origins: Linking Seienee and Seripture, 220 (R) 
Professor Maeiej Ciertyeh, 99 (L) 

Froede, Jr., Carl R. 

An Overview of... Igneous Roek Outerops .... 126 (A) 
A Preliminary Report on the Preeambrian Pikes Peak 
Iron Formation..., 15 (A) 

Arehaeologieal and Ceologieal Evidenee of a Reeent 
and Rapid Sea-Level Rise.... 54 (A) 

Dauphin Island—^A Dynamie Environment, Baek 
Cover Versa and Cpb-September 
Florida Keys: ... Slow Floodwater Retreat, 186 (A) 
Flyseh/Turbidite Deposits and Translational Sliding 
in Marathon Basin, Texas, 95 (P) 

Heat Issue in Catastrophie Plate Teetonies, 234 (L) 
The Heat Issue Within Catastrophie Plate Teetonies, 
46 (L) 

The Holy Bible as Two Separate Books, 237 (L) 
Panola Mountain, Ceorgia: Exfoliation Evidenee in 
Support of Flood Exposure, 41 (P) 

Sequenee Stratigraphy, Stratigraphie Time, and the 
Flood, 100 (L) 

Speeulation Regarding the Albedo of the Antediluvian 
Moon, 166 (P) 

G 

Careia-Pozuelo-Ramos, Celedonio 

Dental Variability in the Domestie Dog {Canis 
familiaris) ..., 66 (A) 

Centet, Robert E. 

The Nampa Image - An Aneient Artifaet? 203 (A) 
Coette, Robert L. 

Fossil Wood From Big Bend National Park, Texas ... 
Part V - Origin and Diagenesis of Clays, 31 (A) 
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Flysch/Turbidite Deposits and Translational Sliding 
in Marathon Basin, Texas, 95 (P) 

Past Erosion of the High Plateaus of Utah, Baek Cover 
Versa-Deeember (D) 

Traee Fossils in Petrified Wood.... 93 (P) 

Great Alaskan Dinosaur Adventure/The, Donald D. En¬ 
sign, 202 (R) 

H 

Heavens Deelare the Glory of God/The, Emmett L. Wil¬ 
liams, 169 (R) 

Hermann, Robert A. 

A Possible Solution to the Heat Issue Within Cata- 
strophie Plate Teetonies, 110 (L) 

Hermann's Reply to Heat Issue in Catastrophie Plate 
Teetonies by C. R. Froede, Jr., 234 (L) 

Holobaraminie Origin of the Cats/Evidenee for A, D. 

Ashley Robinson and David P. Cavanaugh, 2 (A) 

Holy Bible as Two Separate Books/The, Carl R. Froede, 
Jr., 237 (L) 

Honeyman, J. R. 

Design and Construetion, 235 (L) 

Howe, George F. 

A Biologist Examines the Book of Mormon, 14 (R) 

An Overview of... Igneous Roek Outerops .... 126 (A) 
A Preliminary Report on the Preeambrian Pikes Peak 
Iron Formation.... 15 (A) 

Flyseh/Turbidite Deposits and Translational Sliding 
in Marathon Basin, Texas, 95 (P) 

Making the Best of a Bad Situation, Baek Cover Versa 
Deeember (D) 

Ring Muhly—^A Grass That Grows in Cireles, 193 (A) 
Hunt for Life on Mars/The, Danny Faulkner, 173 (R) 

I 

Igneous Roek Outerops ... /An Overview of, Carl R. 
Froede, Jr., George F. Howe, John K. Reed, and John 
R. Meyer, 126 (A) 

J 

Javelina—^Another Look (Or Smell)/The, Emmett L. 
Williams, 103 (L) 

K 

Kaplan, John 

Finding God at Harvard, 112 (R) 


Kaufmann, David A. 

Board of Direetors Meeting Minutes, 114 (D) 
Keyword Index for Volume 34, Eugene F. Chaffin, 120 

(D) 

Kinnaird, Miehael ''Mike" 

Thirty Million Year old Mierobes?, 99 (L) 

Klevberg, Peter 

Invasion of Siberian Crabs, 48 (L) 

More Comments on "Predators and Paradise, One 
More Time", 49 (L) 

Response to Walker, "The Big Sky Paving Gravel De¬ 
posit", 108 (L) 

L 

Lain, Edward C. 

The Nampa Image—^An Aneient Artifaet?, 203 (A) 
Lalomov, Alexander V. 

Plaeer Mineral Deposits on a Young Earth, 211 (A) 
Lawson, Lazella 

Author and Title Index for Volume 34, 114 (D) 
Lumsden, Riehard D. 

New Speeies of Fluke, Ascocotyle howei, 178 (A) 

M 

Making the Best of a Bad Situation, Emmett L. Williams 
and George F. Howe, Baek Cover Versa-Deeember 

(D) 

Marsupialia Lay Eggs?/Did Certain Members of the Or¬ 
der, Colin Brown, 45 (L) 

Matzko, George T. 

Fossil Wood From Big Bend National Park, Texas.. 
Part V - Origin and Diagenesis of Clays, 31 (A) 

Mere Creationists/The, Bolton Davidheiser, 45 (L) 
"Metaphysieal" Realities/Bridging the Artifieial Diehot- 
omy... "Physieal" and Jerry Bergman, 84 (A) 

Meyer, John R. 

An Overview of... Igneous Roek Outerops .... 126 (A) 
A Preliminary Report on the Preeambrian Pikes Peak 
Iron Formation.... 15 (A) 

Niagara Falls: A Uniformitarian Failure, 232 (P) 

Ring Muhly—^A Grass That Grows in Cireles, 193 (A) 
Mierobes?/Thirty Million Year Old, Miehael "Mike" 
Kinnaird, 99 (L) 

Molen, Mats 

Aneient lee Ages or Gigantie Submarine Landslides?, 
202 (R) 

Moon and Other Planetary Satellites/The Angular Size of 
the, Danny R. Faulkner, 23 (A) 

Mosses/The Critieally Important Plants, Jerry Bergman, 
27 (A) 
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N 

Nampa Image—^An Ancient Artifact?/The, Robert E. 
Gentet and Edward C. Lain, 203 (A) 

0 

Oard, Michael J. 

Were the Colorado Valleys Cut during Post-Elood or 
Elood Times?, 104 (L) 

Objections Sustained, Don B. DeYoung, 201 (R) 

Origins: Linking Science and Scripture, Wayne Erair, 220 

(R) 

Origins Solution-An Answer to the Creation Evolution 
Debate/The, Don B. DeYoung, 75 (R) 

p 

Panola Mountain, Georgia: Exfoliation Evidence in Sup¬ 
port of Elood Exposure, Carl R. Eroede, Jr., Emmett L. 
Williams and James Brelsford, 41 (P) 

Penrose, Eric 

Bacterial Resistance to Antibiotics—^A Case of Un- 
Natural Selection, 76 (A) 

Precambrian Pikes Peak Iron Eormation... /A Preliminary 
Report on the, Carl R. Eroede, Jr., George E. Howe, 
John K. Reed, and John Meyer, 15 (A) 

Peleg and Plate Tectonics, Craig M. Szwed, 109 (L) 
Peterson, Everett 

Reply to P. V. VorpahPs Article ''Predators and Para¬ 
dise, One More Time'', 48 (L) 

Placer Mineral Deposits on a Young Earth, Alexander V. 

Lalomov and Serguei E. Tabolitch, 211 (A) 

Plate Tectonics/A Possible Solution to the Heat Issue 
Within Catastrophic, Robert A. Hermann, 110 (L) 
Plate Tectonics/The Heat Issue Within Catastrophic, 
Carl R. Eroede, Jr., 46 (L) 

Plate Tectonics/Heat Issue in Catastrophic, Carl R. 
Eroede, Jr., 234 (L) 

Plate Tectonics/More Evidence Against, John 
Woodmorappe, 11 (L) 

"Predators and Paradise, One More Time"/More Com¬ 
ments on, Peter Klevberg, 49 (L) 

"Predators and Paradise, One More Time"/Reply to P. V. 

Vorpahl's Article, Everett Peterson, 48 (L) 

Priest, Karl 

Darwin's Leap of Eaith: Exploring the Ealse Religion 
of Evolution, 174 (R) 

Professor Maciej Giertych, Wayne Erair, 99 (L) 


R 

Reed, John K. 

An Overview of... Igneous Rock Outcrops .... 126 (A) 
A Preliminary Report on the Precambrian Pikes Peak 
Iron Eormation.... 15 (A) 

Demythologizing Uniformitarian History, 156 (A) 
Ring Muhly—^A Grass That Grows in Circles, George E. 
Howe, Emmett L. Williams, and John R. Meyer, 193 
(A) 

Robinson, D. Ashley 

Evidence for a Holobaraminic Origin of the Cats, 2 (A) 
Rucker, Brian R. 

Archaeological and Geological Evidence of a Recent 
and Rapid Sea-Level Rise.... 54 (A) 

s 

Science of God/The, Don B. DeYoung, 119 (R) 
Sequence Stratigraphy, Stratigraphic Time, and the 
Elood, Carl R. Eroede, Jr., 100 (L) 

Shattering the Myths of Darwinism, Jerry Bergman, 171 

(R) 

Stark, William G. 

Eossil Wood Erom Big Bend National Park, Texas ... 
Part V - Origin and Diagenesis of Clays, 31 (A) 

Steele, S. R. 

The Upheaval Dome Impact Site: Elood Model Impli¬ 
cations, 236 (L) 

Symmetric Variation, Mendel, and Garther, Colin 
Brown, 168 (L) 

Szwed, Craig M. 

Peleg and Plate Tectonics, 109 (L) 

T 

T. Rex and the Crater of Doom, Eugene E. Chaffin, 185 

(R) 

Tabolitch, Serguei 

Placer Mineral Deposits on a Young Earth, 211 (A) 
That Their Words May be Used Against Them, Don B. 
DeYoung 53 (R) 

"The Big Sky Paving Gravel Deposit"/Comments on, Tas 
Walker, 107 (L) 

"The Big Sky Paving Gravel Deposit"/Response, Peter 
Klevberg, 108 (L) 

There's Hair in my Dirt, Don B. DeYoung, 75 (R) 

Trace Eossils in Petrified Wood..., Emmett L. Williams 
and Robert L. Goette, 93 (P) 

Transitional Eorm Problem/The, Jerry Bergman, 134 (A) 
True Science Agrees with the Bible, Lambert T. Dolphin, 
238 (R) 
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Uniformitarian Failure/Niagara Falls, John R. Meyer and 
Emmett L. Williams, 232 (P) 

Uniformitarian Flistory/Demythologizing, John K. Reed, 
156 (A) 

w 

Walker, Tas 

“The Big Sky Paving Gravel Deposit’VComments on, 
107 (L) 

Where Garden Meets Wilderness, Don B. DeYoung, 65 

(R) 

Whole Shebang/The, Don B. DeYoung, 50 (R) 
Williams, Emmett L. 

Blaek Canyon of the Gunnison River/Formation of, 
148 (A) 


Fossil Wood From Big Bend National Park, Texas ... 
Part V - Origin and Diagenesis of Clays, 31 (A) 
Flyseh/Turbidite Deposits and Translational Sliding 
in Marathon Basin, Texas, 95 (P) 

The Heavens Deelare the Glory of God, 169 (R) 

The Javelina—^Another Took (Or Smell), 103 (F) 
Making the Best of a Bad Situation, Baek Cover Versa- 
Deeember (D) 

Niagara Falls: A Uniformitarian Failure, 232 (P) 
Panola Mountain, Georgia: Exfoliation Evidenee in 
Support of Flood Exposure, 41 (P) 

Past Erosion of the High Plateaus of Utah, Baek Cover 
Versa-Deeember (D) 

Rapid Canyon Formation.... 148 (A) 

Ring Muhly—^A Grass That Grows in Cireles, 193 (A) 
Traee Fossils in Petrified Wood.... 93 (P) 
Woodmorappe, John 

Field Studies in Catastrophie Geology, 199 (R) 

More Evidenee Against Plate Teetonies, 11 (F) 


Book Review 

Creation and Change: Cenesis 1.1-2.4 in the light of ehanging seientifie paradigms by Douglas F. Kelly 
Christian Foeus Publieations, Creat Britain. 1997. 272 pages,$15. 

Reviewed by John K. Reed 


One of the interesting aspeets of modern ereationism is 
the leadership vaeuum displayed by the professional 
theologians of the nineteenth and twentieth eenturies 
and the filling of that vaeuum by the laity, espeeially pro¬ 
fessional seientists. As we are all aware, sometimes the 
most vigorous defenders of evolution and 
uniformitarianism (and most voeiferous erities of 
ereationists) are theologians and ehureh leaders. This has 
resulted in the inability of Bible-believing Christians to 
affirm God's truth and respond to the assaults of modern 
naturalism with the full speetrum of truth. And yet natu¬ 
ralism has shown itself to be the most vulnerable to argu¬ 
ments from the theologieal and philosophieal diseiplines 
onee the seientifie faeade is penetrated. Integrating those 
foundational insights with seientifie experienee will re¬ 
sult in the more rapid downfall of the naturalist- 
uniformitarian establishment. This reviewer has at¬ 
tempted to highlight both the need for and the potential 
of this type of 'Aombined-arms" assault (Reed, 1996, 
1998). One of the major eonelusions of those works was 
the need for professional Christian theologians and phi¬ 


losophers to take a key part in the battle against 
naturalism. 

Dr. Douglas Kelly, Professor of Systematie Theology at 
Reformed Theologieal Seminary in Charlotte, NC, has 
stepped into the breaeh with a remarkable book that inte¬ 
grates his deep theologieal insight with the efforts of 
many ereation seientists. Many names familiar to the 
CRS readership jump out from the numerous footnotes. 
Although Dr. Kelly is not a seientist, he has obviously 
beeome familiar with many aspeets of the seientifie 
debate. He brings the refreshing eandor of a theologian 
eommitted to the plain truth of God's revelation as the 
only reliable basis for eertainty in understanding earth 
history. He admits frequently to his seientifie shorteom- 
ings, but always returns to the position that God's Word 
is preeminent over any seientifie '4aet" in defining histor- 
ieal truth. He understands that exegesis is defined by first 
understanding the biblieal text itself, and not assessing 
its truth by referenee to modern natural history. In short, 
his position appears to avoid the error of so many modern 
theologians who want to balanee the Word of God 
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against the conclusions of Sagan, Gould, Dawkins, et ah, 
and then inevitably bow to the pressure of the secular 
''experts''. Dr. Kelly defends the epistemological primacy 
of the Scripture, and stands firm, even when challenged 
by the scientific elite. In the ongoing debate in conserva¬ 
tive reformed circles between advocates of sound biblical 
interpretation and those who want to maintain their 
"intellectual-elite-stamp-of-approval ratings," Dr. Kelly's 
book will provide timely support to the former and a chal¬ 
lenge to the latter. That challenge is to move to the fore¬ 
front of what he terms a "paradigm shift" away from 
naturalism and towards an integrated Christian 
worldview. 

Creation and Change is presented as an expanded 
outline and interpretation of the creation account of 
Genesis. Successive chapters step through the six days of 
creation (yes, they were real days), and add supporting 
discussion of key theological issues. The wealth of foot¬ 
notes and end-of-the-chapter expanded notes is tremen¬ 
dously beneficial. These combine with sufficient indexed 
references to make the book useful to a broad audience. 
Neophytes can plow through the basic text without being 
sidetracked, and old hands can follow many interesting 
side trails. Although CRS members may be familiar with 
many of the scientific arguments woven into the text 
(and may pick a few nits one way or the other over pet 
theories), any and all will benefit from the author's exper¬ 
tise in Hebrew, Old Testament studies, and systematic 


theology. Creation from preexisting matter, the Gap 
Theory, the Day-Age Theory, and the more trendy 
"Framework Hypothesis," popularized by Dr. Meredith 
Kline, all emerge tattered and tarnished by Dr. Kelly's 
insistence on proper exegesis and a theologically sound 
interpretation of the relevant passages. Those who assert 
the primacy of science and seem to use the Bible to add 
theological shine to their scientific theories (Hugh Ross, 
Davis Young, etc.) will have reason to regret the publica¬ 
tion of this book. 

I strongly recommend this book. It has much to offer 
to a broad audience. It is well researched and referenced. 
It presents significant exegetical and theological insights. 
Most of all, it hopefully presages a vanguard of theolo¬ 
gians that stand firm on the truth of God's Word in the 
face of intellectual pressure from the scientific elite, see 
from their unique perspective the many weaknesses of 
modem naturalism, and join the scientists in the 
trenches. 
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Errata 


CRSQ 36(1), June 1999, page 8. The first sentence of 
the first full paragraph should read, "The chloroplasts 
also possess an electron transport system for producing 
ATP." 


CRSQ 36(1), June 1999, page 34. The wrong picture 
was used in Figure 4. The correct picture is shown to the 
right. 
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Notes from the Panorama of Science 

Creation Research Society Board Member Teaches at Russian University 


Through the efforts of Natasha Kolosov, a eommitted 
Lutheran ereationist who has an M.S. in Moleeular Biol¬ 
ogy from Novosibirsk State University (NSU), a eourse 
entitled ''Philosophy of Seienee: Creation v. Evolution'' 
was approved to be taught at NSU during April/May, 
1999. NSU is one of the top three seientifie universities in 
Russia rivaling the University of Moseow and the Univer¬ 
sity of St. Petersburg for the best reputation in seientifie 
researeh and instruetion. It is the site of the Siberian Di¬ 
vision of the Russian Aeademy of Seienee and has 22 in¬ 
stitutes eaeh with 50 to 100 experimental laboratories. It 
is loeated in the eity of Novosibirsk (New Siberia), the 
eapital of Siberia with a population of approximately 1.5 
million people. It is famous for the "Akademgorodok," a 
500-aere eampus on the west side of the eity. The Cre¬ 
ation Researeh Soeiety (CRS) eneouraged Dr. David A. 
Kaufmann, a retired Professor of Exereise Seienee at the 
University of Elorida, to teaeh the eourse. Kaufmann was 
told that he would faee an antagonistie audienee sinee for 
seven deeades atheistie evolution has been the dogmatie 
doetrine taught as the foundation of all seientifie disei- 
plines at the University. NSU is the seientifie home of 
Doetors V. Ratner, N. Kolehanov, I. Zaeharov and D. 
Kondakov, all avowed evolutionists. 

Kaufmann also gave leetures on seientifie ereationism 
and theistie evolution at the Lutheran Theologieal Semi¬ 
nary at Novosibirsk, a seminary sponsored and supported 
by the Russian Projeet of Coneordia Theologieal Semi¬ 
nary (CTS), Port Wayne, IN. Mrs. Kolosov, whose hus¬ 
band Vladimir is a seminary student at CTS, was the 
administrator and translator for the eourse. Kaufmann 
presented seminars on seientifie ereationism, theistie 
evolution and abortion to the laypeople of Bible 
Lutheran Chureh, Novosibirsk. He prepared 120 
transparaneies, some translated into Russian, on every 
aspeet of ereation v. evolution. He studied eonversational 
Russian for two months and often interjeeted elauses or 
sentenees in Russian during his presentations. The 
eourse was offered for five weeks: two one-hour leetures 
eaeh week followed by diseussion and debate. The room 
assigned for the eourse had only 30 ehairs in it, but when 
49 faeulty and students attended, it was transferred to a 
larger elassroom. 

Sessions 1 and 2: Kaufmann greeted the elass in Rus¬ 
sian saying it was a honor for him to be invited to teaeh 
the latest developments in ereation vs. evolution at a 
Russian University. His leeture: "Is Evolution a Paet, Law 
or Theory or None of the Above" was reeeived with eau- 
tion by the audienee. He was immediately attaeked by 


Dr. Dimitry Kondakov, who said that "ereationistie pro¬ 
fessors are unfit to teaeh at a university." Then Dr. Yuri 
Kulakov, a Professor of Physies, took the floor and gave a 
15 minute polemie on how basie physies eannot explain 
higher reality so there must be a "higher reality' that is 
the Supreme Being. Kaufmann was surprised but pleased 
to have a Russian Professor defend the doetrine of ere¬ 
ation. After the diseussion, Kaufmann was surrounded by 
faeulty and students who asked him many questions 
through the translator. Dr. Kulakov invited Kaufmann 
and translator Kolosov, to his apartment the next day 
where they diseussed a seientifie paper he had written. 
Kaufmann eneouraged him to submit it for publieation 
in the Creation Research Society Quarterly (CRSQ). 

Leetures 3 and 4 were on "Models or Origins" and 
"Presuppositions not Paets Determine the Conelusion". 
Again Kaufmann was attaeked by Dr. Kondakov who said 
that ereation seienee was really religion. Kaufmann 
replied that he did not bring a Bible, mention anything in 
the Bible or even anything that was theologieal. He only 
referred to the "Creator" of the ereation model. He then 
differentiated between Biblieal Creationism and Seien¬ 
tifie Creationism elaiming he was teaehing Seientifie 
Creationism. Kondakov adamantly elaimed that ereation 
seienee was religion. Heated debate followed. The Head 
of the Philosophy Department, Dr. A. Ademenko, stood 
up and verbally eastigated Dr. Kondakov for his narrow 
view. Then Dr. Yuri Ivanov took the floor and gave a short 
polemie on why he seientifieally believes that ehanges in 
speeies are very limited. This too was quite a surprise: A 
seeond ereationist was on the faeulty of NSU. Dr. Ilia 
Zaeharov, Head of the Laboratory in the Institute of 
Cytology and Ceneties and who teaehes a eourse in Evo¬ 
lution, took the floor holding up an Ameriean textbook 
on biologieal evolution. He elaimed that "real Ameriean 
seientists were evolutionists." He elaimed Kaufmann's 
denial of the phyletie trees of maeroevolution is a denial 
of the seientifie method. After a short diseourse against 
ereationism, he demanded that CRS send books defend¬ 
ing ereationism for the three libraries at NSU. Kaufmann 
replied: "It will be done." At the end of the debate, 
Kaufmann was surrounded by faeulty and students. Two 
students thanked him for his presentation and patienee 
with the faeulty antagonists. One student said he was a 
praetieing member of the Russian Orthodox Chureh and 
wanted to know if he eould adopt theistie evolution. 
Kaufmann said it was a "logieal eontradietion" and dis¬ 
loyal to the Word of God. He gave the student a eopy of 
his artiele"Can A Lutheran Believe in Theistie Evolu- 
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tion? No Way! No Way! '' As Dr. Kondakov was leaving 
the room, Kaufmann shook hands with him and gave him 
a Creation Researeh Soeiety pen. 

Leetures 5 and 6 were on:Creative Proeesses, Seien- 
tifie Laws Correlating with Creationism and the Age of 
the Earth. There was general aeeeptanee of the definition 
of ereating something out of nothing (Heb. bara) as dis¬ 
tinguished from making (Heb. asah) and forming (Heb. 
yatsar) something more eomplex out of already ereated 
matter. Cod ereated time, spaee and matter and from 
them He made non-living and living struetures. Man ean- 
not ereate anything in the striet sense; he ean only make/ 
invent more eomplex struetures from already ereated 
matter. Kaufmann then demonstrated how the laws of 
biogenesis, thermodynamies and mutations are pre¬ 
dieted by the ereation model and go against natural pro- 
eesses ereating or making anything. A big argument arose 
over the Seeond Law of Thermodynamies. Dr. Kodakov 
elaimed the law applied only to elosed systems. 
Kaufmann replied it applied to all systems, both open 
and elosed. Kondakov said Kaufmann was wrong. 
Kaufmann quoted a Dr. Ross of Harvard as stating: 
'There are no known violations of the Seeond Law of 
Thermodynamies. The Seeond Law applies equally well 
to open systems. It is important to make sure this error 
does not perpetuate itself.'' Kondakov said Ross was 
wrong. Dr. V. Ratner, the primary author of an English 
textbook. Molecular Evolution, took the floor saying that 
systems ean beeome more eomplex naturally; they did 
not need a program and eonverter meehanism. He fool¬ 
ishly denied the faets about mutations (they are random 
oeeurrenees, they are very rare, 99% are neutral or harm¬ 
ful, and you need millions of benefieial mutations to 
oeeur at the same time on different genes on the same 
organism to produee a signifieant struetural ehange). 
Kaufmann mathematieally showed how the ehanees of 
two benefieial mutations happening at the same time on 
the same gene are 10 to the IT^ power or 1 in 100 trillion. 
Kaufmann stated "When you pile improbability on 
improbability on improbability, you get an impossibility. 
"Ratner eontinued to deny this mathematieal truth. The 
arguments for a young earth (non-geophysieal reason for 
the seven-day ereation week whieh was established in 
Cenesis 1 and Exodus 20:11, primary evidenee of aneient 
history only goes baek to 3500 B.C., the total invalidity of 
all geoehronometrie dating methods in whieh 76 studies 
resulted in 76 vastly different answers for the age of the 
earth, and population statisties that prediet it would take 
only 6875 years to produee today's world population of 6 
billion people using reasonable assumptions of popula¬ 
tion growth) generated peaeeful diseussion, and many 
were impressed that there are strong arguments for a 
young earth. At the end of the session. Dr. Kondakov 
again attaeked the presentation as religious and not sei- 


entifie. Kaufmann replied there are three great bodies of 
knowledge drawing on the blaekboard three interseeting 
eireles of seienee, philosophy and religion. Kondakov ada¬ 
mantly stated that religion was not a body of knowledge. 
At the end of the diseussion. Dr. Boris Chadov, Professor 
of Biology, asked for eopies of Kaufmann's notes as he 
wanted to use them in his eourse on Evolution. These 
were eopied and given to Chadov. This is a real aeeom- 
plishment: A Russian seientist teaehing about ereation in 
a eourse on evolution. Although the leetures were sehed- 
uled from 5:45 p.m. to 7:45 p.m., Kaufmann and the 
translator rarely left before 8:30 p.m. 

Leetures 7 and 8: Kaufmann diseussed the fossil 
reeord and the origin of life. He elaimed that if evolution 
were true, there would literally be millions times millions 
of intermediate forms found in the fossil reeord. In aetu- 
ality, we really find none. After the leeture on the fossil 
reeord. Dr. Yuri Ivanov, a Researeh Seientist at the Insti¬ 
tute for Cytology and Ceneties, took the floor and gave a 
20 minute presentation on why he believed the fossil 
reeord showed "no intermediate forms"and that the 
alledged half-reptile, half-bird, Arehaeopteryx, was an 
extinet bird. Kaufmann then leetured on "Can Evolution 
Make A Eunetional Protein?" in whieh he demonstrated 
that to make a funetional protein 1) you must have only 
left-handed amino aeids (A.A.'s), 2) you must have only 
peptide bonds, 3) the A.A.'s must be in exaetly the eor- 
reet sequenee and 4) you must keep any organie mole- 
eules floating around in the environment from entering 
the ehain of A.A.'s. When isomers are left to themselves 
in nature, they raeemize or ehange baek to a mixture of 
left-handed and right-handed A.A.'s. Evolution does not 
have a program and eonverter meehanism to assure only 
left-handed A.A.'s will enter the ehain. There must be a 
program (DNA) and power eonverter meehanism (RNA) 
to aeeomplish this task. Both DNA and RNA were 
designed and developed by the Creator. Evolution has 
only a souree of energy and an open system, but its meeh- 
anisms of mutation and natural seleetion eannot make 
DNA and RNA. Using the example of a serabble game, 
Kaufmann showed how random methods of evolution 
spell a jumbled, nonsense word that has no meaning or 
funetion. Eor the first time the audienee appeared to be 
absorbed with the impaet of the presentation. Dr. V. 
Ratner took the floor and agreed that it is statistieally 
impossible for ehanee meehanisms to make a funetional 
protein, but he elaimed seientists in the future would dis- 
eover an evolutionary meehanism for this supposed pro- 
eess. Eor 25 minutes a debate between evolutionists 
Kondakov, Zaeharov and Ratner and ereationists 
Kulakov, Ivanov and theistie evolutionist, Chadov, 
oeeurred. Kaufmann was asked what was his personal reli¬ 
gious belief. He replied he was a Lutheran. He stated that 
Martin Luther was a ereationist, and all true Lutherans 
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were ereationists. He was taught evolution in high sehool, 
eollege and two seeular, researeh universities, but the 
argument for evolution was based on speeulations (pre¬ 
suppositions), and he did not see the seientifie data eor- 
relating with the predietions of the evolution model. At 
that point, a woman bioehemist elaimed the formations 
of erystals ean overeome the thermodynamie law of 
entropy produetion and that the bioehemieal evolution 
of the first life eould do it also. Kaufmann replied that 
erystals and highly ordered organie moleeules are not in 
the same elass. When a erystal is broken, the smaller erys¬ 
tals are physieally and ehemieally identieal to the original 
erystals. This is never observed with organie moleeules; 
when the original moleeule is split, lesser organie mole¬ 
eules result and part of the original information is lost. 
She was in effeet proposing a pseudolaw of deereased 
entropy by erystallization. After the session ended. Dr. 
Ivanov approaehed Kaufmann inquiring whether it was 
possible to submit a researeh paper to the Creation 
Research Society Quarterly (CRSQ) on the impossibility 
of mutations ereating a new speeies. During the week 
Kaufmann read the manuseript and told him it had 
potential for publieation. He was asked why he did not 
submit it to a Russian seientifie journal. The translator 
replied it would have no ehanee of being published. Dr. 
Ivanov has submitted the paper to the CRSQ. 

Leetures 9 and 10: This was the last and final session of 
the eourse. Up to this time, Kaufmann was very eareful 
and diplomatie for he was a guest leeturer, and the eourse 
eould have been eaneelled anytime by the administrators. 
He deeided to be bold in his final appearanee. He gave a 
presentation on 'The Two Natures of DNA;'' the first 
nature is a bioehemieal eode, the seeond nature is one of 
interpretative information. He explained that a sentenee 
written on the blaekboard has a ehemieal eoded nature 
(ehalk ehemieals written on blaekboard ehemieals). We 
ean analyze the ehemistry and geometry of the ehemieal 
sentenee, but we will not get any meaning from it unless 
we ean somehow read the language and understand the 
meaning of the written words. Information from the sen¬ 
tenee ean only be read and interpreted by eoded fune- 
tional proteins in our nervous system whieh gives 
eoneeptual meanings to the eoded ehemieal sentenees 
we see on the blaekboard. The audienee was keenly inter¬ 
ested in this as this was the first time they heard of an 
analysis of this type. Kaufmann stated: 1) information 
does not appear spontaneously in nature. Information 
seientists eannot explain the origin of information. Using 
a posteriori reasoning (effeet to eause), it is reasonable to 
assume that a Supreme Intelligenee is the eause of the 
informational effeet. 2) all transfers of information result 
in the loss of information (noise) and never to an inerease 
in information. This appears to be a form of the effeet of 
the Seeond Law of Thermodynamies (an inerease in the 


entropy of information) on the transfer of information. 
Matter, energy and an open system eannot inerease the 
information of any system. Water ean fall from high to 
low positions, but it takes an intelligent souree (human 
engineers and eonstruetion workers) to plan and build a 
water turbine to harness energy from the waterfall. 

Kaufmann then said the study of origins is very impor¬ 
tant, beeause belief systems have eonsequenees. He then 
quoted various evolutionary leaders as to their belief in 
relativistie, immoral aetions sueh as Dawkins (the selfish 
gene), Durant (no moral eode of evolution). Provine (no 
inherent moral eode in man), Dobzhansky (evolution 
favors egotism, hedonism and eowardiee), Murdy (evolu¬ 
tion promotes unbridled self-indulgenee on eaeh genera¬ 
tion), Keith (Hitler was an evolutionist and used the 
German word "Entwieklung'' over and over again in his 
book Mein Kampf) and finally from Marx {Origin of Spe¬ 
cies eontains the basis in natural history for our view of 
Communism). The audienee was silent, and no one ehal- 
lenged the obvious eonelusion of the results of believing 
and teaehing evolution. 

Kaufmann showed that many great seientists were 
ereationists. He showed visuals of 26 great eontributions 
to seienee by 26 outstanding seientists who were all 
ereationists. Another visual showed 41 seientifie diseov- 
eries that were developed by seientists who operated from 
a Biblieal world view. Some of the greatest seientists were 
ereationists: Lord Kelvin, Louis Pasteur, Miehael Fara¬ 
day, Franeis Baeon, James Clerk Maxwell and Isaae New¬ 
ton. The evolutionists replied that most seientists of the 
20th eentury have been evolutionists. Kaufmann replied 
that this is true and this is why with all our reeent teehno- 
logieal advanees man is no better off, beeause our seienee 
is foeused on improving man's material needs and not his 
spiritual eondition. He then talked about aeademia in the 
United States. He then showed visuals how he teaehes his 
eourse "Applied Human Anatomy" at the University of 
Florida from a ereationist viewpoint. He demonstrated 
how he taught the students that the Creator gave them a 
gift of a superbly, designed living maehine (their bodies), 
and they should be good stewards of their bodies, beeause 
health is wealth. He showed how he teaehes the students 
that they should rejeet materialism/hedonism and prae- 
tiee humanitarian eapitalism in the respeetive profes¬ 
sions. The audienee was in awe of this unique approaeh 
to edueation and responded with some great praetieal 
questions. 

Kaufmann's elosing appeal to the faeulty and students 
was that it was wise to eonsider ereationism beeause of 
natural revelation. He stated the Bible was a verifiable 
historieal book that revealed seientifie phenomena. He 
elaimed the great designs in nature reveal the mind and 
purpose of the Creator. He said that when seientists 
invent things, they are really eopying the designs of the 
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Creator in nature. He eited the teleseope and eamera 
eoming from the human eye, hydrologie pumps eoming 
from the human heart, meehanieal pulley systems eom¬ 
ing from the knee and ankle joints and the dialysis 
maehine eopying the human kidney. He astounded the 
audienee when he told how Russian seientists who knew 
that a wheeled vehiele eould not easily move over the 
pits, eraeks and small eraters on the moon, eopied nature 
when they invented the ''Lunakod'', a seientifie measur¬ 
ing box on artieulated legs that moved like an inseet. He 
said they were following the intelligenee of the Creator 
that put this type of transportation in inseets for the very 
same purpose. At the end of the diseussion. Dr. Chadov 
and Dr. Adomenko took the floor separately and eom- 
mended CRS for eneouraging Kaufmann to teaeh the 
eourse. They both agreed that Russian seientists need to 
explore the ereation model of origins. Although the elass 
was supposed to end at 7:45 p.m., Kaufmann did not 
leave until about 9 p.m. as he was surrounded by ques¬ 
tioners. A physiologist. Dr. Amikishieva told him there 
was a great need in Russia for books on ereation for high 
sehool students, and she was willing to translate them. 
He said that when he returned to the states, he would 
have CRS Books eontaet her about translating some of 
their books into Russian and publishing them. A Soeial 
Psyehology Professor asked for a eopy of the predietions 
of the ereation model for the soeial seienees. This was 
immediately eopied and given to her. Finally, Dr. 
Kondakov, who for the entire eourse was a voeal eritie of 
the ereation model, eame up to Kaufmann, shook his 
hand and gave him a Russian pen and asked the following 
questions: 1) If he wrote an artiele defending the evolu¬ 
tion model of origins, would the CRSQ publish it? 
Kaufmann responded that he thought the present Editor 
of the CRSQ would not eonsider it for publieation, 2) 
What seeular seientifie journals in the USA would be 
interested in publishing a defense of evolution? 
Kaufmann responded by suggesting Science, Nature or 
American Scientist and said he would have these journals 
send Kondakov information on their manuseript require¬ 
ments, 3) He suggested that in the future there should be 
a round table symposium by Ameriean ereationists and 
Russian evolutionists on ereation v. evolution. Kaufmann 
suggested that the Siberian Division of the Russian Aead- 
emy of Seienee sponsor it and that he would be glad to 
partieipate. 

Presentation At Kemorova: Kaufmann and translator, 
Kolosov, traveled by bus 200 miles north of Novosibirsk 
to leeture to High Sehool 91 in Kemorova, a eity of 600, 
000 in north eentral Siberia. The auditorium was paeked 
with students and faeulty. Kaufmann gave a 75 minute 
presentation on 1) both ereation and evolution are not 
theories but models of origins, 2) presupposition deter¬ 
mine your eonelusions, 3) the three seientifie laws that 


eorrelate with ereationism, 4) evidenee for a young earth, 
5) the fossil reeord, 6) the origin or life and 7) the best sei¬ 
entists are ereationists. The question and answer session 
for 45 minutes was phenomenal. The students/faeulty 
asked questions on the age of the earth, fossil intermedi¬ 
ates, left-handed amino aeids, the Cenesis ereation 
aeeount, the deity of Christ, the way of salvation, the 
millenium, Nostradamus, eloning, organ transplants and 
the bombing in Serbia. This was one of the highlights of 
the entire trip as it was felt the entire audienee was open 
and reeeptive to the ereation model and Biblieal Chris¬ 
tianity. 

Presentation at Ekatrinaborg: Kaufmann and transla¬ 
tor, Kolosov, traveled by plane 3000 miles to 
Ekatrinaborg, the eapital of the Ural State of Russia. 
There he leetured to a philosophy elass at the Ural State 
University.. The highlight was the attendanee of Tatiana 
Tagieva, Head of the Ministry of Religion for the eity of 
Ekatrinaborg, whieh has a population of 1.4 million peo¬ 
ple. She was an oldtime Russian Orthodox believer who 
was a top offieial in the eity government. She and her 
assistant took eopious notes of the leeture many times 
nodding their head in agreement with the ereation argu¬ 
ment. After the leeture she, her assistant and two philoso¬ 
phy students stayed and asked many questions. She 
eomplained bitterly about the problems in the Russian 
Orthodox Chureh, i.e., indifferenee to ereation vs. evolu¬ 
tion issues, homosexuality among priests and arguments 
on the eorreet way to make the sign of the eross. She 
invited Kaufmann and the translator to her offiee at the 
State Capital Building the next day for an edueational 
diseussion. She stated her main funetion is to elarify the 
separation of ehureh and state and to ineorporate new 
forms of religion in the eulture of Ekatrinaborg. She 
stated that a reeent survey of the Russian people indi- 
eated that 75% say they are Orthodox, 50% say they are 
believers in Christ's teaehings, but only 6% praetiee faith¬ 
fully. Kaufmann told her that the key to keeping the visi¬ 
ble Christian Chureh truly Christian is to respeet the 
Word of Cod by using it as the standard to determine all 
doetrines (Norma Normana) and as a means of develop¬ 
ing a mature faith. 

Presentation to Campus Crusade: One Sunday night 
Kaufmann spoke to the Campus Crusade for Christ 
meeting at N.S.U., where over 30 students were jammed 
into a dormitory bedroom. Only about one-third of the 
students were Campus Crusaders; the rest were visitors. 
He presented the ease for seientifie ereationism and the 
work of the Soeiety. For over an hour he answered ques¬ 
tions on Cenesis 1 and 2, life on the moon, the age of the 
earth, the laek of intermediate fossils, Adam's offspring 
and geneties, UFO's, extraterrestials, eloning and abor¬ 
tion and the bombing in Serbia. The students, mostly sei¬ 
enee majors who have been indoetrinated in 
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macroevolution, were very open to the tenets of scientific 
creationism. Kaufmann emphasized it is better for Chris¬ 
tians to place their faith in God's inerrant Word and not 
the errant ideas of professional scientists. When theolog¬ 
ical questions arose, he gave them a short course in Bibli¬ 
cal Christainity, i.e., the Bible is the only rule and 
standard for faith and practice, good works, intelligence, 
money or good looks will not get you into heaven, the 
only way to heaven was by grace alone through faith 
alone, all religions of the world are ''do religions" (man 
must do something to please God) except Christainity, 
which is a "done religion" (God out of love for sinful man 
has declared man rightous by a completed sacrifice on 
the cross of God Himself), the two great teachings of the 
Bible are Law and Gospel, abortion is the killing of an 
unseen, innocent, unborn baby (breaking the Fifth Com¬ 
mandment) to hide the consequences of breaking the 
Sixth Commandment (fornication or adultery). The stu¬ 
dents were encouraged to practice chastity before mar¬ 
riage and fidelity after marriage. He told the students to 
acquire spiritual maturity, a Christian must study the 
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Bible each day for faith cometh by hearing the Word of 
God. Reading the Bible is acquiring spiritual nutrition. A 
number of students stayed after the presentation to ask 
specific questions about Christianity in the USA. The 
Campus Crusade Adviser, David Whitman who spoke 
English, thanked Kaufmann for his clear, crisp presenta¬ 
tion. 

Another achievement of this effort was the distribu¬ 
tion of over 200 copies of Studies in Creation by Dr. John 
Klotz, which was translated and published by the 
Lutheran Heritage Foundation, a missionary agency of 
the Lutheran Church-Missouri Synod. The Creation 
Research Society and the Russian Project of Concordia 
Theological Seminary, Fort Wayne, IN, should be com¬ 
mended for sponsoring and funding this first of a kind 
educational event. This resulted in exposing one of the 
top Russian universities to the validity of the creation 
model of origins as a correct world view of the universe 
and life. 

David Kaufmann 
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“White Space” Is A Terrible Thing To Waste 


The term used in the printing industry for areas on a page 
where there is nothing printed is "white space." A certain 
amount of white space is a good thing, adding to the at¬ 
tractiveness and readability of the pages. However, big 
blocks of it that result from not having anything available 
to print are something else. They are a waste of space that 
could be used to communicate with the readers of the 
Creation Research Society Quarterly. They are the com¬ 
bined result of a lack of skill on the part of the Managing 


Editor 

Emmett L. Williams 
7312 Club Crest Drive 
Flowery Branch GA 30542 


Editor (yours truly) and a lack of short pieces of material 
that could be used to fill such spaces. 

I will be working on the lack of skill on my part. Won't 
you please work on the lack of available material with 
which to fill these spaces? Please submit appropriate quo¬ 
tations, photo essays, letters to the editor, etc. to the Edi¬ 
tor and book reviews to the Book Review Editor. 

Lane P. Lester 
Managing Editor, CRSQ 


Book Review Editor 
Don B. DeYoung 
200 Seminary Drive 
Winona Lake IN 46590 
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Letters to the Editor 


The Principle of Symmetric Variation As It Relates to Silent Mntations 


The way in which amino acids are coded ensures that cer¬ 
tain changes in the order of nucleotide bases in nucleic 
acids result in no change in the amino acids of the 
polypeptides subsequently produced during translation. 
In the literature, these mutations which leave the amino 
acid sequence unchanged are called ''silent'' mutations.I 
include them, however, under the topic of "symmetric 
variation" which I have used in previous publications 
(Brown, 1987).The term symmetric variation relates the 
topic to the order, balance, and symmetry of creation. 

Variations come in several forms, three of which are: 
(1) those which lead to the incluscion of the very same 
amino acid, (2) those that lead to the inclusion of an 
amino acid from the same "family" of amino acids, and 
(3) those that produce a polypeptide having an amino 
acid from a different amino acid family.Changes of the 
first type generally yield no change in polypeptides, the 
second type of variation may produce minor changes in 
proteins, and changes of type three can yield broad 
changes in proteins.Organisms also have repair systems 
that often returns the mutated bases back to their origi¬ 
nal configuration.If one links all of this to the organism's 
genetic potential (which is enormous and powerful in its 
control), I believe you have the main reason why organ¬ 
isms remain within their respective kinds. 

One of Britain's mathematicians used the term sym¬ 
metric in a comment of his on the genetic code.He used 
the term to refer to any DNA change that causes no 
change in the amino acid sequence in the resultant poly¬ 
peptide (Stewart, 1994).I was pleased to note that I used 
the term this way in my own publications seven years ear¬ 
lier (Brown, 1987). 

How symmetric variation works can be illustrated in 
the following involving the chemical bases coding for the 
amino acid valine and the amino acid family group to 
which valine belongs.Experts vary slightly in their classifi¬ 
cation of amino acids, but a reasonable arrangement of 
the valine family has been provided by Dolittle (1985) 
and his scheme is very similar to Swanson's (1984). It is 
shown as follows: 

Valine Family Alternate RNA Codons 

Amino Acids for each Amino Acid 


Phenylalanine UUU UUC 

Leucine UUA UUG CUU CUC CUA CUG 

Isoleucme AUU AUG AUA 

Methionine AUG 

Valine GUU GUG GUA GUG 

It takes three RNA bases to code for the insertion of 
one amino acid into a polypeptide.Each set of three such 


bases is called a codon.Eor example the amino acid valine 
is coded for by the bases GUU (using the initials if the 
RNA bases involved).But valine, like most amino acids, 
has other RNA codons - GUG, GUA, and GUG — which 
also code for it.This means that wherever any one of these 
codons appears in the genetic make-up of an organism, 
valine will be the amino acid incorporated into the resul¬ 
tant polypeptide. 

Eurthermore, if the initial base (G) in any of the four 
codons for valine were changed or mutated to U, A, or G; 
that modified codon would still call forth one of the other 
amino acids belonging to valine's own amino acid family 
(methionine, isoleucine, leucine, or phenylalanine).As 
we have already seen, mutations of the third bases in each 
of the valine codons would code for valine anyway.Only 
changes in the second base in the valine codons would 
result in the incorporation of amino acids outside the 
family group to which valine belongs.The changes out¬ 
side the group that are allowed to remain can produce 
broader changes.The outcome of amino acid substitu¬ 
tions also depends on the protein environment in which 
they are located. 

Gomparisons of amino acid substitutions between 
related organisms show that changes of amino acids with 
similar chemical properties are the most common 
(Dolittle, 1985, p.81; and Graur, 1985, p.55).Glearly in 
such organisms the other changes take place but to a 
lesser extent. 

We have seen something of how versatile the DNA is 
in both maintaining the code and policing itself by way of 
its repair systems. I invite additional comment on this 
subject. 
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A Commentary on Coral Growth in South Florida after the Flood 


I have a few eomments on Carl Froede's artiele that ap¬ 
peared in the Mareh, 1999, Creation Research Society 
Quarterly (Froede, 1999). Carl eoneludes that Flood- 
waters remained after the one-year Flood for at least 500 
and possibly more than 1,000 years to deposit the eoral 
reef of the Key Largo Limestone. The limestone is up to 
25 feet above sea level, as mueh as 170 feet thiek, 8 to 10 
miles wide, and 220 miles long. Sinee real reefs are not ex- 
peeted to form during a violent global Flood, the 
surfieial, linear Key Largo Limestone is very likely a post- 
Flood feature. The problem then is how to aeeount for 
this reef after the Flood, espeeially sinee the top of the 
reef is eurrently above sea level. 

The first question I would like to ask is: What is the 
definition of 'Tloodwaters'' after the violenee of the 
Flood has ended with sea level higher than today? Would 
this higher sea level still be eonsidered Floodwaters? 

Seeondly, even if sea level was higher (I will present a 
ease that sea level was higher just after the Flood) , does 
not Seripture indieate the Flood was finished and the 
land and oeean basins stable at the end? I believe Serip¬ 
ture implies that the large-seale vertieal teetonies that 
drained the Floodwaters (the only way eontinents ean 
emerge from a totally flooded earth) was finished. The 
geophysieal and hydrologieal meehanisms that eaused 
the Flood—the fountains of the great deep and the win¬ 
dows of heaven—were stopped by day 150 of the Flood 
(Cenesis 8:2). Then the waters steadily subsided and 
were expeeted to eontinue to subside until the water 
reaehed a more or less stable sea level. Cenesis 8:13 states 
that '7.. the water was dried up from the earth," and Cen¬ 
esis 8:14 follows by stating that '7.. the earth was dried.'' 
Sinee the eontext of the Flood was for the entire earth, I 
believe ''earth" in these verses refers to the entire earth 
and not just the portion Noah eould see from the top of 
the Ark. Of eourse, there ean still be loeal teetonies and 
sea level ehanges, but the implieation is that after 371 
days, the Flood was finished and sea level was stable. This 
is also implied in Psalm 104:9 at the end of the Flood: 
"Thou didst set a boundary that they may not pass over: 
that they may not return to eover the earth." It seems to 
me that Cod would not set a boundary until the water of 
the Flood had subsided to a stable sea level. 

I agree with Carl that the present sea level was not 
required at the end of the Flood, but I maintain the 
Flood likely was finished everywhere on the earth, the 
great vertieal teetonies that drained the Floodwaters had 
ended, and sea level stabilized at the end of 371 days. 
From my study of the iee age (Card, 1990), sea level 
would be approximately 130 feet higher than today 
immediately at the end of the Flood. This is based on the 
laek of a Creenland and Antaretiea iee sheet and the ther¬ 


mal expansion of warm oeean water with an average tem¬ 
perature of about 86°F (30°C). Without eompensating 
faetors, sea level would rise about 180 to 200 feet if both 
iee sheets melted. There are several faetors that would 
eompensate somewhat for the higher sea level: 1) iso- 
statie depression of the oeean basins due to the greater 
mass of oeean water, 2) water in pluvial lakes remaining 
after the Flood, and 3) water in Flood sediments that had 
not been squeezed out yet. Supposedly, the oeean basins 
would sink to about 30% of the depth of the added water, 
making a sea level about 120 to 130 feet. However, when 
Lake Mead filled, the lake basin sank only about 20 eenti- 
meters, mueh less than the 30% of the added water depth 
(Card, 1990, p. 176). On the other hand, the basin of plu¬ 
vial Lake Bonneville, whieh was 285 meters deeper than 
Creat Salt Lake, was depressed about 70 meters in the 
middle, whieh is not far from the 30% estimate (Oard, 
1990, p. 176). The seeond variable likely would lower sea 
level very little and the third variable is diffieult to evalu¬ 
ate but probably would have a small effeet (Roy Holt, per¬ 
sonal eommunieation believes these variables would have 
lowered sea level more than I postulate) . In summary, it 
is likely that sea level was 100 to 160 feet higher at the end 
of the Flood than it is now. 

Sea level then slowly subsided as iee built up on the 
land during the iee age. After roughly 500 years, when the 
iee age peaked, the sea level would be approximately 150 
feet lower than it is now. The iee would then have melted 
rapidly and sea level rapidly inereased to above today's 
value beeause of isostatie rebound (whieh eontinues 
today). The eontinued building of the Creenland and 
Antaretiea iee sheets eould not eompensate for this rapid 
melting. (See graph in Oard, 1990, p. 174) . In this see- 
nario, sea level would fall from its end-Flood high to the 
eurrent level in about 300 years. The fall of sea level from 
100 to 160 feet to eurrent sea level is within the proper 
depth for eoral reef growth, as stated by Froede (1999, pp. 
190, 191). 

The problem boils down to this: How fast ean eoral 
grow? Is 300 years enough time, or do we need 500 to over 
1000 years as Carl presumes? The problem is that we 
really do not know how fast a reef ean grow, espeeially 
when we attempt to faetor in the differenees between the 
paleoenvironmental eonditions after the Flood and those 
presently operating in south Florida. Ariel Roth (1998, 
pp. 235-240) presents a good analysis of living reefs and 
so-ealled fossil reefs in his new book. Civen the right eon¬ 
ditions, eoral reefs ean grow quiekly. Roth (1998, pp. 236, 
238) states: "A moderate rise in temperature of a few 
degrees favors more rapid growth, while ultraviolet light 
at the oeean surfaee inhibits growth." It is probable that 
the warm water after the Flood, likely several degrees 
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warmer than the oeean water around south Florida now, 
would inerease the growth rate. The growing reef would 
have been submerged well below the water surfaee and 
proteeted from UV rays during most of the 300 years. Of 
eourse, inereased nutrients are required for faster growth, 
as Carl mentions (Froede, 1999, p. 189) . Several unique 
oeeanie faetors eould aid inereased nutrient flux to south 
Florida early in the iee age: 1) rapid turnover of a warm 
oeean as it eools, 2) faster eurrents due to the left-over 
momentum of the Flood and the iee age storm belt along 
the east eoast of the United States (Oard, 1990, pp. 54, 
77, 94). Thus, eonditions would likely favor rapid reef 
growth in south Florida. 

Another faetor involved in the growth of these eoral 
reefs likely was loeal teetonies after the Flood, as indi- 
eated by shorelines up to several hundred meters above 
eurrent sea level, for example on the Huon Peninsula, 
Papua New Guinea. It is possible that South Florida was 
slowly rising teetonieally after the Flood, so that the reef 
area was underwater for a longer time. We do not know. I 
notieed that several eorals in the reef were overturned 
(Froede, 1999, p. 187, Figure 4 and p. 190, Figure 15). Is 
it possible that reef growth both vertieally and laterally 
was aided by strong storms spreading eoral debris later¬ 
ally, initiating a more rapid regrowth? 


In summary, a post-Flood higher sea level potentially 
ean aeeount for the reefs in the Florida Keys. This higher 
level eould easily be eaused by the laek of Greenland and 
Antaretiea iee sheets without any need to postulate 
remaining 'Tloodwaters'' for 500 to over 1000 years after 
the Flood ended. 
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Aerodynamics of Wind Pollination in Living and Fossil Plants 


Computer analyses and wind tunnel experiments have 
been earried out on a number of plants, from eone-bear- 
ing forms to various angiosperm plants (Niklas, 1984; 
1987). The results show almost perfeetly engineered 
methods to eapture pollen. Life-sized models were made 
of eertain fossil plants, partieularly those of about 300 
million years ago that were likely wind pollinated. Sueh 
fossil plants have shown less of this aerodynamie nature. 
There are modern plants that have various methods of 
being pollinated, however, and these also laek the same 
aerodynamie nature of pollen eapture. Could the fossil 
plants of 300 million years ago have had a number of ways 
to be pollinated—eould there have been a differenee in 
density of the air whieh may have also made a differenee? 
In both wind tunnel experiments and eomputer analyses, 
ereationists eould earry out work on various plants and try 


to make models of fossil forms. If only by eomputer mod¬ 
els, they eould try to analyze various ehanges in density of 
air to see what results are produeed. For further reading 
on this subjeet, see (Niklas, 1984; 1987. 
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Editors Comments 


As the twentieth eentury draws to a elose the struggle be¬ 
tween theism and atheism eontinues. The bloody 1900s 
refleet the retreat of Western Civilization from biblieal 
prineiples and the slow, but visible deeay of Christian eul- 
ture throughout Europe and the Amerieas. Involved in 
the spiritual warfare is the ereationism vs. evolutionism 
battle for the minds of men. True seienee is on the side of 
ereationism, but you would never know it listening to the 
rhetorie of atheists and their media allies. Likewise theis- 
tie evolutionists spend more time blasting ereationism 
than they do defending biblieal truths. These hybrid 
Christians must love the praise of men more than the 
praise of Cod. 

Deeades ago I had a diseussion with a Christian who 
was a seientist in a national laboratory. Initially he 
quizzed me on my belief in the Word of Cod, Did I be¬ 
lieve the Bible from eover to eover, ete.? He would not en¬ 
ter into any diseussion of ereationism with a man who did 
not believe the Bible. I then eagerly looked forward to ex- 
ehanging ereationist viewpoints with a like-minded per¬ 
son. The eonversation went along smoothly until we 
ventured into the area of the age of the earth. Then ''the 
bottom fell out.'' The seientist proelaimed that he would 
not believe in a young earth beeause he did not wish his 
seientifie eolleagues to think that he was a dummy! Peer 
pressure was too mueh for him. The diseussion ended 
abruptly. 

I am sure many of you know Christians who attaek 
ereationists, partieularly young-earth ereationists, be¬ 
eause they wish to be thought of as seholarly by their un¬ 
believing friends in the seientifie arena. Unfortunately 
the issue is not a young earth or old earth, but belief in a 
Creator Who governs the affairs of man! No matter what 
you believe otherwise, if you aeeept biblieal injunetion, 
you are an enemy of the world's "intelleetuals". So Chris¬ 
tians aeeomplish nothing by siding with the enemies of 
Cod. 

In an interview with a reporter from Insight magazine 
15 (38):37- 39, Phillip Johnson, a Christian law professor 
and well-known eritie of naturalism "hits the nail on the 
head" (p. 39): 


Question: Why is the intelleetual world so at- 
traeted to naturalism and agnostieism? Johnson's 
answer: It follows along on my own experienee of 
the intelleetual arroganee that eomes naturally to 
an aeademie winner, an aeademie gold-medal win¬ 
ner sueh as myself. Seientifie naturalism is a thing 
that's attraetive to that sort of people beeause it 
says that the seeular intelleetuals are the people to 
whom the world should look for all wisdom. 

The seeular intelleetuals beeome the priesthood. 
Their eultural story dominates. It feeds their sense 
that they have a wisdom the masses don't have. 
Naturalism is their vehiele to replaee the [religious] 
elergy with the seientifie and intelleetual profes¬ 
sionals, the priesthood being the people who tell so- 
eiety its ereation story, and in this ease the ereation 
story being the naturalistie one. 

All ereationists are bent on replaeing the naturalistie 
priesthood and that is their ehief "sin." The world's 
priesthood will not have the Lord rule over them! If a 
Christian believes the ereation story taught by the natu¬ 
ralistie priesthood, he by default beeomes an opponent of 
and often he hates true ereationists. 

The issue is not seholarship or its laek thereof. 
Creationists who think they ean please naturalists by be¬ 
ing "seholarly" er eritieizing ereationist writings as mainly 
garbage miss the point. When the supernatural is in¬ 
voked, the entire effort is garbage as far as the priesthood 
of the world is eoneerned. Those in our ranks who think 
that they appear seholarly to the world's intelleetuals 
when they unjustly eritieize our work east their influenee, 
innoeently or not. on the side of naturalism. They be¬ 
eome enemies of the eause they elaim to support. 

Let us eontinue to do battle for the prineiples in whieh 
we believe. It is our privilege to serve you and the Creator. 
In spite of our religious foes—the priesthood of this 
world—we will keep on our pathway of seientifie 
ereationism. Enjoy Christmas and have a sueeessful new 
year. 

Emmett L. Williams 


Learning About God 

Nature in her laws tells of Cod, but the message is not too elear. It tells us nothing of the love and graee of Cod. Con- 
seienee, in our inmost being does tell us of Cod, but the message is fragmentary. The only plaee we ean find a dear, un¬ 
mistakable message is in the Bible. 


Billy Craham 
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Precambrian Plant Fossils and the Hakatai Shale Controversy 

Carl R. Froede, Jr."^ 

Abstract 


Within the global uniformitarian stratigraphic 
timescale, plant fossils have been found in Pre¬ 
cambrian strata dated to approximately 3.5 
billion years in age. Evolutionists have not suc¬ 
cessfully explained when or how life formed to 
produce these ancient and wide-spread plant fos¬ 
sils. Young-earth creationists have also investi¬ 
gated Precambrian plant fossils, focusing 
primarily on Precambrian rocks found in the 
Grand Canyon. Controversy has developed 
around the plant fossil content of the 1.25 billion 
year old Hakatai Shale. Several studies suggest 
that modern and ancient fossilized plant mate¬ 
rial might be present within the shale. Other Pre¬ 
cambrian stratigraphic units in the Grand 
Canyon contain plant fossils. Precambrian strata 


of much greater age than the Hakatai Shale are 
known to contain plant fossils. However, some 
young-earth creationists have rejected the pres¬ 
ence of plant fossils in the Hakatai Shale, or in 
abundance in any other Precambrian strata. This 
position is not required by either uniformitarian 
or creationist frameworks and it ignores docu¬ 
mented evidence of Precambrian plant material. 
The author proposes that Precambrian plant fos¬ 
sils exist, and reflect the effects of the global 
Flood on Antediluvian sediment and plant mate¬ 
rial. However, only the additional study of plant 
fossils within the various Precambrian outcrops 
at each locale can determine their specific posi¬ 
tion within the young-earth Flood model strati¬ 
graphic column. 


Introduction 

Many creationists have generally followed the framework 
of the global uniformitarian timescale in attempting to 
define geologic history within a biblical time frame. 
Weaknesses in this approach, however have led several 
young-earth creationists to propose other Scriptural 
methods of understanding strata (Froede, 1995, 1998; 
Froede and Reed, in press; Reed and Froede, 1997; Reed, 
Froede, and Bennett, 1996; Walker, 1994). This founda¬ 
tional change in defining Farth's history offers a different 
solution to many seemingly complex issues. One of these 
is the presence of plant fossils within Precambrian strata. 
These fossils have been a perplexing problem for some 
creationists, but one which can be resolved within a new 
biblical framework. 

Uniformitarians continue to collect evidence of fossil¬ 
ized plant life further and further down their global 
stratigraphic column. Creationists can and should assist 
in this search, but for different reasons. The presence of 
Precambrian fossils has created controversy for uniformi¬ 
tarians and creationists. One specific stratigraphic unit. 


"^Carl R. Froede, Jr., B.S., P.G., 2895 Fmerson Lake 
Drive, Snellville, GA 30078-6644 
Received 20 November 1998 Revised 9 July 1999 


the Hakatai Shale of the Grand Canyon, has been a focus 
of investigation and controversy among creationists. 
Why is identifying plant fossils within this shale layer 
considered a problem by some, and what bearing does it 
have on the creationist approach to understanding earth 
history? Some background about these supposed ancient 
plant fossils is necessary. 

Precambrian Plant Fossils 

Uniformitarian geologists divide the Precambrian into 
two Fons: the Proterozoic, and the underlying Archean 
(Figure 1). Proterozoic strata have yielded plant fossils 
which have been investigated for more than one hundred 
years (Hofmann, 1971; Link et al., 1993; McMenamin 
and McMenamin, 1990). For some uniformitarians, life 
did not exist when the underlying Archean strata were de¬ 
posited because the atmosphere was not believed to have 
contained sufficient oxygen to allow aerobic life to have 
formed or developed (Cloud, 1968; 1976; 1983; Knoll, 
1992). This concept has recently been challenged with 
physical evidence of aerobic plant fossils in Archean 
rocks. At present, uniformitarians have reported plant 
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Figure 1. The Preeambrian stratigraphic column (modi¬ 
fied from Harrison and Peterman, 1982). The lowest 
and oldest strata have been held out as generally being 
devoid of fossils —until recently. Uniformitarians con¬ 
tinue to find plant fossils in these ancient strata. Pres¬ 
ently, plant fossils have been found in Archean rocks 
dated to approximately 3.5 billion years old. Hence, 
even by their own evolutionary model, life has been on 
earth for a very long time, and no one knows how or 
where it originated. 


fossils in 3.4 to 3.5 billion year old (commonly abbrevi¬ 
ated Ga) Archean strata in Australia and South Africa 
(Margulis, 1988; McNamara and Long, 1998; Read and 
Watson, 1975; Schopf and Walter, 1983; Schopf, 1994; 
Strother, 1989; Walter, 1983). According to Schopf 
(1994, p. 193), evidence of plant life in the Early Archean 
consists of: 

...(1) megascopic microbially produced stromato¬ 
lites; (2) microscopic cellularly preserved microor¬ 
ganisms; and (3) particulate carbonaceous matter 
(kerogen), identifiable on the basis of its carbon iso¬ 
topic composition as a product of biological activ- 

ity. 

The discovery of these Archean fossils has created a 
problem for the paleontological community. Fossils of 
this age contradict models of the origin of life on this 
planet^ (Schopf, 1999). Whatever the requirements that 
evolution might dictate, plant fossils clearly exist within 
these ancient rocks. 

These fossils force uniformitarians to deal with the 
sudden appearance of life in Earth's supposed very dis¬ 
tant past. These plant fossils have been found in Precam- 
brian rocks across the globe (Cooper, Jago, MacKinnon, 
Shergold, and Vidal, 1982; Glaessner, 1979; Hofmann 
and Schopf, 1983; Iltchenko, 1972). Within the evolu¬ 
tionary model this suggests that plant life was flourishing 
very early in Earth's history, and that it must have evolved 
and expanded rapidly (Schopf, 1982, 1999). No credible 
explanation of these discoveries has been provided to ex¬ 
plain the presence of these fossils through evolution and 
dispersion. 

The organic remains of Preeambrian plant fossils are 
found within ancient sedimentary and metasedimentary^ 
rocks and strata found on the continents. However, ex¬ 
tracting the organic remains of these plant fossils remains 
a complicated and exacting science, and contamination 
is believed to be a serious problem (Schopf, 1999; Schopf 
and Walter, 1983). 


^This article will not cover the evolutionary explanation 
for the origin of life or how theistic evolutionists might 
interpret these Preeambrian fossils. Rather, this article 
will focus on the supposed extreme age of these plant 
fossils as they occur within the global uniformitarian 
stratigraphic column, and their relevance to the young- 
earth Flood model. 

^Note that some Preeambrian fossils are found within 
very low-grade metamorphic rocks which were originally 
sedimentary deposits that experienced burial and subse¬ 
quent alteration. Their alteration, however, did not 
completely destroy all evidences of the plant material 
within the strata. 
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Precambrian Plant Fossils 
and the Hakatai Shale 

How do young-earth creationists explain the Precam¬ 
brian strata that contain plant fossils? Unfortunately, not 
much has been written about these plant fossils by crea¬ 
tionists. The Hakatai Shale, found within the Grand 
Canyon, has received the most intensive investigation to 
date. Several varieties of plant fossils have been identified 
and reported within the Hakatai Shale (Burdick, 1966, 
1972, 1974a); however, challenges have been raised caus¬ 
ing some to question their relevance within a biblical 
framework (Rusch, 1968, 1982). Further confusion has 
resulted from some creationists incorporating a com¬ 
pressed version of the global uniformitarian column in 
their creationist modeP (Austin, 1994; Austin and Wise, 
1994, and in preparation; Baumgardner, 1990; Snelling, 
Scheven, Garner, Ernst, Austin, Garton, Scheven, Wise, 
and Tyler, 1996). One creation scientist has proposed 
that Precambrian plant fossils might have been created 
during the creation week to fit them within his model 
(Wise, 1992). Counter to this uniformitarian-column- 
based approach, other young-earth creationists have pro¬ 
posed that Precambrian strata containing plant fossils 
formed during the global Flood, and have no link to the 
uniformitarian stratigraphic column (Froede, Howe, 
Reed, and Meyer, 1998; Hunter, 1992; Snelling, 1991; 
Woodmorappe, 1983). 

The most interesting and controversial creationist 
Precambrian plant fossil study was conducted by Clifford 
Burdick (Burdick, 1966, 1972, 1974a). He examined the 
Hakatai Shale strata within the Grand Canyon and re¬ 
ported finding a wide variety of pollen and spores. Fol¬ 
lowing this study, other scientists confirmed Burdick's 
work (Chadwick, DeBord, and Fisk, 1973). In a later ef¬ 
fort to buttress his position, Burdick documented other 
areas across the planet where Precambrian and Cambrian 
pollen were reported (Burdick 1974b, 1975, 1982). A sub¬ 
sequent investigation of the Hakatai Shale (Chadwick, 
1982), however, found no evidence of any plant fossils, 
and proposed that contamination was the cause of the 
earlier findings of pollen and spores. This raised doubts 
about Burdick's work. 

The controversy surrounding Burdick's work centered 
around his finding both modern and ancient fossilized 
forms of plant spores and pollen in the Hakatai Shale. 
Evolutionists would not have had any problems with 
Burdick's work if only ancient fossilized forms were 
found. Finding modern forms of spores and pollens cre- 

Mhese models place a Flood/pre-Flood boundary at the 
base of the Paleozoic, strongly implying the absence of 
fossils in older rocks formed during the creation 
Week—see Froede and Reed, 1999. 


ated a serious age issue with this shale layer. In the 
creationist community Burdick's work creates contro¬ 
versy for those who define the Flood/pre-Flood boundary 
as the contact between the Precambrian and Cambrian. 
They should not find plant fossils in rocks which they de¬ 
fine as having formed early in the Creation Week (before 
plants were created). For both these groups Burdick's 
findings created different problems for different reasons. 

To resolve this lingering controversy over the presence 
or absence of pollen grains and spores within the Hakatai 
Shale, members of the Creation Research Society (CRS) 
collected and analyzed their own samples in an effort to 
confirm or refute Burdick's earlier findings (Howe, 1986; 
Howe, Williams, Matzko, and Lammerts, 1986, 1988; 
Lammerts and Howe, 1987). Their results supported Bur¬ 
dick's findings of modern spores and pollen within the 
Hakatai Shale. Of course this confirmation remains 
counter to the evolutionary model (Chaloner, 1967; 
Cloud, 1968), and is very controversial. The uniform¬ 
itarian model does not predict or allow for the presence of 
modern pollen and spores within the Hakatai Shale as it 
is too old to contain these ''advanced" types of plant fos¬ 
sils. The incorrect sequence contradicts the global uni¬ 
formitarian column, which may explain why certain 
creationists remain skeptical of the conclusions of this 
latest confirmatory study. For whatever reason, some 
creationists have also rejected the possibility of modern 
or ancient pollen, spore, or any other plant material 
within the Hakatai Shale (Austin, 1994, pp. 63, 137; Aus¬ 
tin and Wise, 1994, pp. 38-39). 

Recently, questions were raised regarding the validity 
and methodology of the CRS confirmation study from an 
Internet post forwarded to the Quarterly Editor. Answers 
to the post's issues were provided explaining why earlier 
studies failed to identify the modern and/or ancient plant 
pollen and spores within the Hakatai Shale (Williams, 
1997). The results of this latest study supports the belief 
that pollen and spores occur within the Hakatai Shale 
and that they were deposited contemporaneously with 
the strata. 

Hakatai Shale Comparisons with Other 
Fossiliferous Preeambrian Strata 

Uniformitarians view the Hakatai Shale as being depos¬ 
ited during the Proterozoic. It is age dated at approxi¬ 
mately 1.25 Ga. Comparison of this Precambrian section 
to those of similar age found across other sections of the 
globe suggests that it is not out of the question to expect 
or find fossilized plant materials within the Hakatai Shale 
(Figure 2). Modern pollen and spores, however, are not 
expected in strata of this extreme age. In fact it is some¬ 
what surprising that ancient fossilized plant material has 
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UNIFORMITARIAN 

COLUMN 


not been identified at an eadier date 
by uniformitarians for this strati- 
graphie unit (although it should be 
noted that Elston [1989, p. 264] 
hinted at the possibility of 
stromatolites being present within the 
Hakatai Shale, and Horodyski [in Link 
et ah, 1993, p. 561] refereneed a wide 
variety of fossils within various Pre- 
eambrian strata of the Grand Can¬ 
yon). However, the eonfirmation of 
aneient fossilized plant material per se 
in the Hakatai Shale would not eontra- 
diet the uniformitarian model, as far 
older Preeambrian strata have been 
found to eontain plant fossils (Figure 
2 ). 


Implications For the 
Young-Earth Flood Model 

The Preeambrian Hakatai Shale has 
been examined four times for the pres- 
enee of plant fossils. Aneient and 
modern forms were found in three of 
those investigations. However, some 
ereationists still rejeet the presenee of 
any fossilized plant material within 
the Hakatai Shale as it disagrees with 
their model (see Austin, 1994, p. 58, 

Figure 4.1; Austin and Wise, 1994, p. 

40, Figure 1). Aeeording to Austin and 
Wise, the majority of the Preeambrian 
strata represent Creation Week de¬ 
posits and should not eontain plant 
fossils sinee they formed before plants 
were ereated. They suggest that plant 
fossils would only oeeur in abundanee 
within Flood deposits (i.e., above their 
Preeambrian / Cambrian-pre-Flood / 

Flood boundary). By implieation their 
model would need to explain the evi- 
denee of plant fossils within Preeam¬ 
brian strata from areas both in and 
outside of the Grand Canyon (see Ap¬ 
pendix). This point is important be- 
eause Austin and Wise have stated 
that they support the general framework of the global 
uniformitarian timeseale while denying the old age of the 
earth (Austin 1994, p. 58, Figure 4.1; Austin and Wise, 
1994, p. 40, Figure 1; Snelling et ah, 1996). In order to de¬ 
fend their pre-Flood/Flood boundary being globally 
ehronostratigraphieally equivalent to that of the Preeam- 
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Figure 2. Within the global uniformitarian stratigraphic column the Precam- 
brian/Cambrian boundary is located at 570 million years ago. One group of 
creationists has proposed that this boundary marks the end of the Antedilu¬ 
vian deposits and the beginning of the Flood deposits, and they use the lack of 
fossils and/or the transition to more advanced life forms to define this bound¬ 
ary (Austin, 1994; Austin and Wise, 1994; Baumgardner 1990; Wise, 1992). 
However, evidence of fossilized plants extend much deeper within the global 
uniformitarian stratigraphic column (modified from Schopf, 1994, Figure 1, 
and Schopf and Walter, 1983, Figure 1). Notice that the occurrence of plant 
fossils extends to 3.5 billion years ago—the lowest point where they have been 
identified and dated by uniformitarians. Fossilized plant material within the 
Preeambrian is in violation of the Austin/Wise model. 


brian/Cambrian boundary they should undertake 
palynologieal studies to prove that fossilized plants do 
not exist within any Preeambrian strata. Their model of 
the stratigraphie eolumn in the Grand Canyon remains 
questionable if they eontinue to deny the presenee of 
Preeambrian plant fossils. 
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Figure 3. Recently, several creationists have advanced a different interpreta¬ 
tion which proposes that Precambrian plant fossils represent Flood deposits 
(Froede, Howe, Reed, and Meyer, 1998; Snelling, 1991; Woodmorappe, 
1983). These plant fossils have nothing to do with evolution or time, rather 
they reflect Antediluvian sediments and organic material buried in the global 
Flood. The exact location of the pre-Flood/Flood boundary would be deter¬ 
mined at the specific outcrop based on changing energy levels and not on pale¬ 
ontology. 


The identification of plant fossils within Precambrian 
shales has been documented. In fact, several uniform- 
itarian geologists have commented that: 

...in the light of results summarized here [for the 
Grand Canyon] together with important discover¬ 
ies recently reported from other Precambrian 
shales, it seems reasonable to conclude that shaley 
facies represent a promising, but as yet largely un¬ 
tapped, source of new evidence on the diversity, 
evolution, and biostratigraphic usefulness of the 
Precambrian biota (Bloeser, Schopf, Horodyski, 
and Breed, 1977, p. 679). 


I urge creationists to undertake 
studies to find fossilized plant materi¬ 
als in all Precambrian strata in an ef¬ 
fort to help delineate the impact 
which the Flood had on the Earth's 
stratigraphic record. 

Conclusion 

A variety of Precambrian plant fossils 
have been documented in rocks as an¬ 
cient as the Archean (Figure 2). Pres¬ 
ently, any specifics about the kind of 
plants from which these fossilized re¬ 
mains were derived cannot be ascer¬ 
tained. Each new discovery of ancient 
fossilized plant material pushes back 
the timing of evolution of life on this 
planet. This creates difficulties for 
evolutionary models of life's origin 
and early history. Young-earth crea¬ 
tionists hopefully will keep abreast of 
this interesting and relevant work. In 
addition to highlighting weaknesses 
in the evolutionary model, it helps us 
to define and refine our own frame¬ 
work of Flood-dominated stratigra- 

phy. 

It is important to note that proving 
the existence of generic plant mate¬ 
rial in the Hakatai Shale within the 
Grand Ganyon will not affect the uni- 
formitarian model of Earth history; it 
would only add a new location where 
Proterozoic plant material has been 
found. It is the evolutionary stage of 
Burdick's discovery that contradicts 
the global uniformitarian column. 
With time new ''older" Archean out¬ 
crops containing plant fossils may be 
found. The problem which uniformitarian geologists and 
paleontologists must address remains that of explaining 
life's point of origin and rapid dispersion across the 
planet. 

The AustinAVise stratigraphic model for the Grand 
Ganyon appears questionable as is denies the known 
presence of Precambrian plant life found both within the 
canyon and globally. Further clarification is required in 
order to reconcile these conflicts in their model. The 
presence of plant fossils within the Hakatai Shale, docu¬ 
mented on three occasions, also casts doubt on their ap¬ 
proach to defining the strata within the Grand Ganyon. 
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Hopefully these issues will be addressed in the near fu¬ 
ture. 

Young-earth ereationists should eonsider the paleon- 
tologieal potential of all sedimentary and metasedimen¬ 
tary Preeambrian strata. Finding fossilized plant life 
within these ''aneient'' roek layers might be expeeted 
within the young-earth Flood model. Several ereationists 
have proposed that some Preeambrian strata were depos¬ 
ited during the global Flood of Genesis (Figure 3). 

Creationists should take an aetive part in paleonto- 
logieal studies loeating ''aneient'' Preeambrian fossils 
aeross the earth. By doing so we aeeomplish two objee- 
tives: 1) We extend the depth of strata likely affeeted by 
the Flood, and 2) we push evolutionists to explain how 
life arose 'dully-formed'' aeross the earth so rapidly, and 
so very long ago. We need to aggressively pursue paleon- 
tologieal studies if we wish to demonstrate the weak¬ 
nesses of evolution and uniformitarian geology in 
explaining the stratigraphie reeord. This is what the 
global uniformitarian stratigraphie eolumn is based on 
(evolutionary biology/paleontology and not radiometrie 
dating!) and this is where we need to foeus our efforts 
(Froede, 1994, 1997). Preeambrian plant fossils provide 
exeellent evidenee of Flood deposition within the young- 
earth Flood model. 

Appendix 

The eontroversy over the paleontology and stratigraphy 
of the Hakatai Shale (or any other Preeambrian strata) 
raises a larger question than the mere presenee or ab- 
senee of fossilized plant material in the Preeambrian. 
Rather, the eore issue is whether or not young-earth 
ereationists should use the global uniformitarian eol¬ 
umn to define biblieal history. Austin and Wise follow 
the general framework of the global uniformitarian eol¬ 
umn (Austin, 1994, p. 58, Figure 4.1; Austin and Wise, 
1994, p. 40, Figure 1; Snelling et ah, 1996, p. 333, Figure 
1). They have also proposed that the pre-Flood/Flood 
boundary should oeeur at the uniformitarian Preeam- 
brian/Cambrian boundary (Figure 2). This is based on 
their definition of the Paleontologieal Diseontinuity eri- 
teria: 

The slow deposition in the pre-Flood world 
would have made fossilization of plant, animal and 
fungal remains unlikely. Also, it is very likely that 
the initial erosion of the Flood destroyed or re¬ 
worked virtually all of the fossils whieh were present 
in pre-Flood sediments. Consequently, below the 
pre-Flood/Flood boundary, sediments eapable of 
preserving fossils might, at best, eontain only traees 


of the most abundant and easily fossilized life 
forms—baeterial, algal, and protist fossils— and 
probably in very low abundance. Plant, animal and 
fungal fossils might be expeeted to be found in high 
abundanee only above the pre-Flood/Flood bound¬ 
ary. (Austin and Wise, 1994, p. 40) (Italies mine) 
This statement is ineonsistent, however, when dealing 
with the evidenee of plant fossils in the uniformitarian 
Preeambrian strata, and runs eounter to what Sehopf 
(1994, p. 194) has stated about the presenee of plant fos¬ 
sils found within the Preeambrian, Proterozoie Fon: 

Stromatolites are virtually ubiquitous in Protero¬ 
zoie earbonate terranes, represented by hundreds of 
taxonomie oeeurrenees reported from a large num¬ 
ber of Proterozoie basins. ...literally hundreds of 
mierofossiliferous formations and nearly 3,000 oe¬ 
eurrenees of bona fide mierofossils have been dis- 
eovered in Proterozoie-age strata... 

These ereationists appear to have overlooked the re¬ 
eord of plant fossils taken direetly from the Preeambrian 
strata within the Grand Canyon! They do not believe 
that plant fossils are abundant within the Preeambrian 
strata of the Grand Canyon, and yet uniformitarians have 
doeumented them in several plaees and in abundanee 
(see Bloeser, Sehopf, Horodyski, and Breed, 1977; Flston, 
1989; Flston and MeKee, 1982; Ford, 1990; Horodyski, 
1993; Knauth, 1994; Link et ah, 1993; Nations and 
Stump, 1996; Sehopf, Ford, and Breed, 1973). Sinee the 
AustinAVise stratigraphie model for the Grand Canyon is 
ineonsistent with the physieal evidenee, perhaps they 
should reexamine the role of the global uniformitarian 
eolumn in their model. The global uniformitarian strati¬ 
graphie eolumn is not required within the young-earth 
Flood model (Froede and Reed, 1999). I reeommend that 
the use of the global uniformitarian eolumn to define 
Flood geology in the Grand Canyon (or anywhere else) be 
rejeeted. 
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Photo Essay 

Willow Mountain: An Intrusive Columnar Rhyolite 


Willow Mountain presents a ehallenge to the uniformi- 
tarian eoneept of igneous roek formation. It is loeated ap¬ 
proximately three miles north of Study Butte, Texas 
(north of the western portion of Big Bend National Park), 
and is loeated within the Christmas Mountains. Rising 
1000 feet above the surrounding topography, the eolum- 
nar jointing of the mountain is easily observed from 
Texas Highway 118, and with the eorreet angle of sun¬ 
light it is a beautiful and perplexing sight (Figure 1). 
While basalt eommonly oeeurs in a eolumnar form, a 
massive outeropping of rhyolite in this form is unique. 

Willow Mountain is identified as a quartz syenite and 
is believed to be assoeiated with widespread intrusive vol- 
eanie aetivity whieh oeeurred aeross this seetion of west 


Texas during the late Eoeene to early Oligoeene (42 to 34 
Ma) [Barker, Henry, and Priee, 1986; Carman and 
Cameron, 1986; Henry and MeDowell, 1986]. The eom- 
position of the voleanie roeks intruded during this pur¬ 
ported span of many millions of years range from rhyolitie 
to ultramafie. 

Most interesting to us is that intrusive types of vol- 
eanies, eommonly referred to in the geologie literature 
as granites and dioriteSy are usually referred to in this 
seetion of west Texas by their extrusive eounterparts, 
i.e., rhyolites and basaltSy respeetively. This is beeause 
these intrusive voleanie roeks have the same erystal form 
as their extruded equivalent. This would suggest that 
while they were emplaeed below the earth's former sur- 



Figure 1. Willow Mountain's western face (as seen from Texas Highway 118), rises 1000 feet above the surrounding sur¬ 
face and exposes approximately three-quarters of a mile of columnar quartz syenite. Although it is identified as an in¬ 
trusive volcanic rock (i.e., a micro-granite), its crystal form is identical to that of a rhyolite (an extrusive quartz-rich 
volcanic rock). The rapid means by which this intrusive rock formed and cooled in the subsurface suggests that it oc¬ 
curred during the Flood. At some later period Floodwater eroded away the thin overburden exposing it largely as it ex¬ 
ists today. 
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face they cooled very rapidly. No uniformitarian explana¬ 
tion has been proposed to address how intrusive 
volcanic rocks have the same crystal form as their extru¬ 
sive equivalent. 

We suggest that 'hntrusives'' like the Willow Moun¬ 
tain rhyolite (actually it has been referred to as a ''micro¬ 
granite/' due to its extremely small crystal grain size) re¬ 
flect conditions associated with the Flood. We propose 
that these molten rocks were intruded into overlying wa¬ 
ter-saturated marine sediments while Floodwater still 
covered this area. These igneous rocks rapidly cooled. 
The movement of Floodwater eroded away the thin over¬ 
burden and exposed these extrusive-like ''intrusive'' vol- 
canics at the Farth's surface. Later, the withdrawal of 
Floodwater served to expose these rhyolites and basalts to 
subaerial conditions. The wet weather conditions associ¬ 
ated with the single post-Flood ice age (Oard, 1990), con¬ 
tributed additional erosion, albeit minor in comparison 
to that experienced by the earlier period of raging Flood- 
water. Today these "intrusives" stand hundreds of feet 
high above the surrounding area, and provide evidence of 
what were high-energy conditions associated with the 
global Flood of Genesis. 

Acknowledgements 

The authors thank the donors to the Creation Re¬ 
search Society Research Fund, interest from which fi¬ 
nanced a portion of this study. Glory to God in the 
highest (Prov 3:5-6). 


References 

Carman, M. F. and M. Cameron. 1986. Petrology of shal¬ 
low intrusive rocks near Study Butte, Texas. In Pause, 
P. H. and R. G. Spears (editors). Geology of the Big 
Bend Area and Solitario Dome, Texas. West Texas 
Geological Society Field Trip Guidebook. Midland, 
TX. pp. 153-158. 

Barker, D. S., C. D. Henry, and J. G. Price. 1986. Day 3 - 
Alpine to Big Bend National Park to Marathon. In 
Price, J. G., C. D. Henry, D. F. Parker, and D. S. Barker 
{editors), Igneous geology of Trans-Pecos Texas. Guide¬ 
book 23. Texas Bureau of Fconomic Geology. Austin, 
pp. 82-83. 

Froede, Jr., C. R. 1998. Defining geological time using 
the stratigraphic record. In Field studies in cata¬ 
strophic geology. Creation Research Society Books. St. 
Joseph, MO. pp. 1-5. 

Henry, C. D., and F. W. McDowell. 1986. Geochronol¬ 
ogy of magmatism in the Tertiary volcanic field, 
Trans-Pecos Texas. In Price, J. G., C. D. Henry, D. F. 
Parker, and D. S. Barker (editors). Igneous geology of 
Trans-Pecos Texas. Guidebook 23. Texas Bureau of 
Fconomic Geology. Austin, pp. 99-122. 

Oard, M. J. 1990. An ice age caused by the Genesis Flood. 
Institute for Creation Research. FI Cajon, CA. 

Carl R. Froede Jr. 

2895 Fmerson Lake Drive 
Snellville, GA 30078 
Fmmett L. Williams 
7312 Club Crest Drive 
Flowery Branch, GA 30542 






Creation Research Society Sponsors Workshop on Debating 


What: 

When: 

Where: 

Speaker: 

Fee: 

Eligibility: 
To register: 


Workshop—How To Win Debates Against Fvolutionists 
Thursday, May 18, 2000, 9 a.m. to Noon, 1 p.m. to 4 p.m. 

Motel, Atlanta, Georgia 

Dr. Duane Gish, Vice President of the Institute for Creation Research, San Diego, CA, who has had over 
100 debates with evolutionists. 

$30 by April 30, 2000. After April 30 there is a $10 late fee. 

Attendees must be paid-up Voting or Associate members of the Creation Research Society. The Workshop 
Director has the right to deny registration to anyone. 

Send a check or money order payable to the Creation Research Society to Dr. David A. Kaufmann, 3745 
NW 7th Avenue, Gainesville FL 32607. Include the following information: your name, mailing address, 
telephone number, and email address. 


For further information: contact David A. Kaufmann, (352) 378-9112 or email: kaufmannd@hotmail.corn 





116 


Creation Research Society Quarterly 


Craniodental variability in the domestic dog (Canis familiaris) and its 
Implications for the Variability in Primates 

Celedonio Garcia-Pozuelo-Ramos'^ 


Abstract 


The domestic dog {Canis familiaris) constitutes a 
species that has attained considerable variability 
in historic times. The crania and dentition of a 
sample of the domestic dog Canis familiaris have 
been statistically analyzed with methods that 
have been employed to determine variability in 
other species. The results point to a degree of vari¬ 
ation in the dog crania and dentition that may be 
a useful tool for creationists in determining the 
boundaries of the holobaramins (created kinds). 

The results obtained from dog crania do not 
support the division of Homo erectus into two, or 


more, different species, but are compatible with 
the hypothesis that they are all part of one spe¬ 
cies. 

Variability in the cranium and dentition of this 
living monobaramin {Canis familiaris) suggest 
that H. erectus, archaic H. sapiens fossils of diverse 
origin, and H. sapiens sapiens should be lumped 
into one kind (holobaramin^). 

The degree of morphological variability in do¬ 
mestic dogs is an important tool for assessing the 
variability of extinct kinds, and the limits of mor¬ 
phological variability within living beings. 


Introduction 

The domestic dog has been used by creationists as an ex¬ 
ample of a creature showing great variation in a short 
time. This study quantifies the variability of cranial and 
dental traits of Canis familiaris. Although the data ob¬ 
tained are limited, I will utilize them to study the limits 
of holobaramins^ of primates, with special attention to 
the holobaramin that includes human beings—both cur¬ 
rent and fossil.In this report it is largely cranial traits that 
have been examined, although some dental measure¬ 
ments have been utilized as well. 

The variability has been analyzed by the coefficient of 
variation, with the range expressed as a percentage of the 
average, and the index of the minimum and maximum 
values. Whenever possible, an F-test was used to com¬ 
pare standard deviations. 

Using this method the results support a degree of vari¬ 
ation in Canis familiaris that is equivalent to (or greater 
than) the variation found in the mix of various near spe- 


"^Celedonio Garcia-Pozuelo-Ramos, Calle Camino Viejo 
de Pinto 3, 1°D, 28903 Getafe, Madrid, Spain 
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cies of genus Canis. When the data from several H.erec¬ 
tus fossils from both Asiatic and African regions are 
mixed, their cranial variability is less than that which we 
find in the domestic dog, and this variability does not 
generally exceed, the variability (GV) which is considered 
the usual maximum for a single mammal species. Using 
the same methodology and standards, a mix of the data of 
H.erectus, archaic H.sapiens, and H.sapiens sapiens speci¬ 
mens shows that all these species should be lumped into 
one holobaramin. This work is the continuation and 
complement of my previously published article (Garcia- 
Pozuelo-Ramos 1998). 


hn this paper I frequently use the words holobaramin and 
monobaramin. They are defined according to ReMine 
(1990): a holobaramin is ''A complete set of organisms 
related by common descent. A group containing all and 
only those organisms related by common descent.'' A 
monobaramin is ''A group containing only organisms re¬ 
lated by common descent, but not necessarily all of 
them." 
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Materials and Methods 

My data include measurements taken from my own set of 
dog crania and data from authors cited in the text The di¬ 
mensions measured were chosen because of their rele¬ 
vance and ease of handling, and are described in Table I 
and Figure 1. The data for H. erectus, archaic H. sapiens^ 
and H. sapiens sapiens come from several sources. The 
fossils studied are given in Table II with the number of 
teeth or skulls analyzed for each case. The craniometric 
points are as listed in Figure 2. 

I used the coefficient of variation, CV^. The range is 
expressed as a percentage of the average—R%; and the 
index between the maximum and minimum value is 
I^^Vmin. These statistical tools are frequently used in pa¬ 
leontology to determine if different species were in¬ 
cluded in one fossil sample (e.g. Gingerich, 1974; Cope 
and Lacy, 1992; Martin and Andrews, 1993; Teaford, 
Walker, and Mugaisi, 1993; Thomson, 1996). For an ad¬ 
ditional discussion on these statistical tools, see Garcia- 
Pozuelo-Ramos (1998). 

The criteria used in this study to determine whether the 
variability in the domestic dog exceeds the variability of 
the species taxon are based on the work of Martin and An¬ 
drews (1993) as well as Thomson (1996), who use mixes of 
species similar to the one being studied; and Simpson, 
Roe, and Lewontin (1960) who gave a value of 10 for the 
CV as the maximum value of variability belonging to a sin¬ 
gle species. I use a CV limit of 10 as well as the intrinsic 
variation (the variance or standard deviation of the loga¬ 
rithm of the measurements as in Lewontin, 1966) because 
it is invariant under a multiplicative change. This com¬ 
pares the variability among different beings like canids and 
primates in a more effective manner. The intrinsic varia¬ 
tion allows a demonstration of similarities even when 
there is a reduced number of data, as it is usually the case 

Table I. Description of the skull measurements taken 
from the domestic dog sample. The lettered distances 
here are shown in Figure 1. 

(a'): Condylobasal length. 

(b'): Maximum skull width across the zygomatic arches, 
(c'): Skull breadth across the mastoid process. 

(d'): Postorbital process width. 

(e'): Interorbital breadth. 

(P): Minimum width of cranium at postorbital con¬ 
striction. 

(g'): Cranial vault width to parietal-temporal suture. 

(i'): Face length. 

(j'): Length of auditory bulla from the carotid channel 
to the farthest back area. 

(k'): Basicranial axis length. 

(P): Alar caudal foramen to alar rostral foramen arch 
length. 



Figure 1. Cranial measurements taken on domestic dog 
skulls. The lettered measurements shown here are 
named in Table I. 


with fossils (Lewontin, 1966). An additional advantage of 
the intrinsic variation over the CV is that all the usual sta¬ 
tistical tests can be performed (Lewontin, 1966) .When it 
has been possible, I have carried out the F-test in order to 
compare the significance of the differences between dif¬ 
ferent intrinsic variations of humans and dogs. The utiliza¬ 
tion of F-test to determine the significance of the 
differences in intrinsic variation of several samples has 
been demonstrated by Uchida (1996). No matter which 
method is used, however, one can never say with absolute 
certainty that a particular sample is composed of just one 
species (Martin and Andrews, 1993). The data can demon- 

^CV is the standard deviation expressed in percent to the 
arithmetic mean of the given population. The Coeffi¬ 
cient of Variation is used to compare the variation of a 
measurement (for example, the length of legs) in differ¬ 
ent populations or species, independently of the magni¬ 
tude of their measurement (for example, to compare 
the length of the legs of elephants with the length of legs 
of horses). 
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(1) Bregma. (2) Zygomatic arch. (3) Glabela. (4) Nasion. 
(5) Prosthion. (6) Auricular. (7) Mastoidal process. (8) 
Asterion. (9) Lambda. (10) Staphylion. (11) Basion. 

strate the presence of more than one species with some de¬ 
gree of certainty. 

Results and Discussion 

Comparison of the coefficient of variation between mea¬ 
surements from skulls of different canids shows that the 
CV values for the domestic dog {Canis familiaris) gener¬ 
ously exceed the CV values of different species and mixes 
of canis, called Mixl and and Mix2 (Table III and Figure 
3). The width of the neurocranium (g'), however, is an 
exception in that this width is similar in the dog and the 
other canid species analyzed. The g value for domestic 
dog is less than 10 and is less than the g value for Mixl 
and Mix2 (Table III and Figure 3). 

Morey (1992) has studied a sample of 65 dogs from 
several different archeological sites. I have compared the 
sample of dogs studied by Morey (1992) with my sample 
of 43 domestic dogs in three measurements —a' (length 
of cranium), g (cranium width), and i' (length of face). 


Table II. List of teeth and skulls utilized in mix of H. sa¬ 
piens sapiensy archaic H. sapiens and H. erectus. The 

numbers in parentheses following each type of specimen 

refer to origin of data._ 

Teeth 

Homo sapiens sapiens: KS 81001 B,C,D,F,H (1); KP 
79501 (1); Krm 13400, 14696, 16424 (2); 262587, 
304095,320916,339064 (3). 

Archaic Homo sapiens: Xujiayao (1); Changyang (1); PA 
74, 874, 875 (1); Fhringsdorf (3); Le Moustier (3); Spy 
1, 2 (3); La Quma H5 (3); Krapma (3); L.H.18 (4); 
Dmanisi (5); Thomas Quarry 1 (5); Mauer (5). 

Homo ereetus: Chenjiawo (1); PA 637, 836, 838, 839 (1); 
H. ereetus pekinensis (1); KNM-FR 820, 922, 3733 (6); 
KNM-WT 15000 (6); Sangiran4, 5, 17 (6);Tighenif 1, 
2,3 (6);Trmil4 (6). 

Skulls 

Homo sapiens sapiens: Liujiang (1); Zhoukoudian 101, 
102,103 (1); Cohuna (7); Kow Swamp 1, 5,14 (7) Cos¬ 
sack (8); 792 (9); 279540 (10); 23, 1303, 1417, 1420, 
219263 (11); 228017 (12); 7539-10, 242869, 283619, 
378403 (13); 3780,3786, 3811,3829,3839,4040,4042, 
4071,4080 (14). 

Archaic Homo sapiens: Dali (1); Jinniushan (1); Rhodesia 
(3); Neander (3); Spy 1, 2 (3); Gibraltar (3); Monte 
Circeo (3); Petralona (3); Cr 4, 5, 6 (15); Ndutu (16); 
Steinheim (16); La Ferrassie 1 (17); La Chapelle aux 
Saints (17); La Quina (17); Le Moustier (17); Danakil 
(18). 

Homo erectus: Gongwangling (1); Hexian (1); H. erectus 
pekinensis II, III, V, X, XI, XII (1); KNM-ER 3733, 
3883 (6); OH 9(6); Sangiran 2, 4, 10, 12, 17 (6); Trinil 
2 ( 6 ). 


References 

(1) Wu, and Poirier (1995). (2) Rightmire, and Deacon 
(1991). (3) Hrdlicka (1930). (4) Day et al. (1980). (5) 
Gabunia, and Vekua (1995). (6) Wood (1991). (7) 
Thorne, and Wolpoff (1981). (8) Freedman, and Lof- 
gren (1979). (9) Burkitt, and Hunte (1922). (10) Hrd¬ 
licka (1924). (11) Hrdlicka (1928). (12) Hrdlicka (1927). 
(13) Hrdlicka (1944). (14) Shapiro (1929). (15) Arsuaga 
et al. (1997). (16) Glarke (1990). (17) Heim (1974). (18) 
Abate (1998). 

The three measurements show a greater CV value in my 
sample, especially in the length of the cranium (a'), and 
the length of the face (i') (Table III and Figure 4). These 
data suggest that within historical times the morphologi¬ 
cal diversification of the domestic dog has increased. 

In the order Primates, the mix of seven species of 
guenons (genus Cereopitheeus) manifests a variability 
CVbelow 10 except inbasion-prosthionlength (16of Ta- 
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Figure 3. Comparison of the coefficient of variation be¬ 
tween cranial dimensions of domestic dog and Mixl 
{C.lupus and C.latrans)^ and Mix2 C.lupusy C.latranSy 
and C.aureus). The lettered items are listed in Table I 
and illustrated in Figure 1. 



Figure 4. Comparison of the coefficient of variation be¬ 
tween cranial dimensions of domestic dog, Dogl: au¬ 
thor's collection, and Dog2: archaeological collection 
after Morey (1992). The lettered items are listed in Table 
I and illustrated in Figure 1. 


ble IV) and staphylion-basion length 
(26 of Table IV). The three measure¬ 
ments that have been possible to eom- 
pare between the Cercopithecus mix 
and Canis familiaris (postorbital eon- 
strietion—6 of Table IV and f of Ta¬ 
ble VI ; interior biorbital breadth—19 
of Table IV and e' of Table VI; and 
bizygomatie breadth—20 of Table IV 
and b' of Table III) show the greater 
variability in the domestie dog. Henee, 
Cercopithecus represents one morpho- 
logieally eoherent group, just as has 
been suggested by some authors 
(Hartwig-Seherer, 1993; Gareia- 
Pozuelo-Ramos, 1997; Robinson and 
Cavanaugh, 1998). 

In the ease of the mix of data of 
three pongids— Gorilla gorilla (the go¬ 
rilla), Pan troglodytes (the ehimpan- 
zee), and Pongo pygmaeus (the 
orangutan)—the postorbital eonstrie- 
tion is less variable than in the dog. The 


Table III. Comparison of the coefficient of variation between measurements 
from skull of different canids and mixes. 


Canids 

a' 

b’ 

c' 

e' 

_ 

i’ 

Dogl 

22.2(43) 

15.8(40) 

18.8(41) 

20.5(41) 

6.8(42) 26.5(43) 

Dog2 (1)* 

7.3 

- 

- 

- 

5.6 

8.2 

Canis lupus(l)'^ 

5.2 

- 

- 

- 

3.8 

5.5 

Canis latrans(l)'^ 

4.4 

- 

- 

- 

3.9 

5.5 

Canis aureus(l)'^ 

7.0 

- 

- 

- 

4.9 

8.2 

Mixl(l)" 

10.9 

- 

- 

- 

10.8 

11.6 

Mix2(l)* 

15.3 

- 

- 

- 

12.4 

18.0 

Vulpes vulpes(2) 

* 4.6 

5.2 

6.0 

8.0 

- 

- 

Lycaon pictus(3) 


- 

- 

- 

6.1 

3.4 


The numbers in parentheses behind the CV values for Dogl correspond to the 
number of specimens used in this study. The numbers in parentheses with an 
asterisk (standing after each category) correspond to the references for the 
original data in which (1)"^ is Morey, 1992; (2)"^ is Huson, and Page, 1979; and 
(3)"^ is Girman et al., 1993. Mixl included C. lupus (the gray wolf), and C. 
latrans (the coyote). Mix2 contained C. lupusy C. latranSy and C. aureus (the 
golden jackal). Dogl is the author's collection of dog skulls, and Dog2 is the 
archaeological collection of dog skulls in Morey (1992). Key letters in Table 
IX. 


Table IV. Coefficient of variation, index between the maximum and minimum value and range, expressed as a per¬ 
centage of average in measurements from skull in mix of Cercopithecus genus (guenons). 


Mix of Cercopithecus 

3 

6 

7 

8 

10 

16 

19 

20 

26 

40 

CV 

8.5 

4.1 

7.1 

8.5 

6.3 

12.1 

6.8 

9.7 

13.4 

7.3 

Imax/min 

1.7 

1.2 

1.4 

1.6 

1.4 

1.6 

1.4 

1.5 

1.7 

1.4 

R% 

60.7 

20.0 

29.4 

46.7 

32.0 

47.5 

30.8 

41.5 

54.9 

34.4 


3: Basion-nasion length. 6: Postorbital constriction. 7: Biauricular breadth. 8: Anterior basicranial breadth. 10: 
Basion-bregma chord. 16: Basion-prosthion length. 19: Interior biorbital breadth. 20: Bizygomatic breadth. 26: 
Staphylion-basion length. 40: Maxilar breadth. This mix included C. aethiops, C.ascanius, C.cephus, C. I'hoesti, C. 
mitis, C. mona, and C. neglectus. Key numbers, and data after Verheyen (1962). 
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Table V. Coefficient of variation in measurements from skull of pongids. 


Pongids 

1 

2 

3 

5 

13 

20 

C. gorilla (the gorilla) (61) 

6.7 

6.6 

6.5 

6.2 

8.9 

11.0 

P. troglodytes (the chimpanzee) (60) 

3.5 

3.4 

5.0 

5.0 

7.4 

5.7 

P. pygmaeus (the orangutan) (53) 

5.6 

7.5 

6.3 

6.6 

10.2 

13.9 

Mix of the three (174) 

10.1 

6.9 

10.2 

7.0 

9.2 

15.4 


1: Maximum length. 2: Maximum breadth. 3: Basion-bregma length. 5: Post¬ 
orbital constriction. 13: Palatal breadth. 20: Bizygomatic breadth. Key num¬ 
bers and data after O'Higgins, Moore, Johnson, and McAndrew (1990). The 
numbers in parentheses after each category at the left are the number of speci¬ 
mens analyzed. 


variability of maximum breadth and bizygomatic breadth 
(2 and 20 in Table V) in a mix of pongids is similar to the 
variability of cranial vault width and bizygomatic breadth 
(g' and b' in Table III) in domestic dog (Dogl in Table III). 
We cannot compare the palatal breadth of the mix of 
pongids with my sample of dogs, but their CV is less than 
10. Only one of the six measurements (the basion-bregma 
length) in great apes has a CV value slightly greater than 
10 (Tables III, V, VI, and Figure 2). These results support 
the idea suggested by some authors that all the pongids be¬ 
long to the same holobaramin (Garcia-Pozuelo-Ramos, 

1997) . 

The mix of H. erectus I have studied exposes a CV in 
cranial traits below 10, except in the biasterionic breadth 
(Table VII and Figure 2). Hence, the cranial variability in 
H. erectus specimens is smaller than what is considered 
the limit of the species. The CV of dental measurements 
leads to the same conclusion (Garcia-Pozuelo-Ramos, 

1998) . Kramer (1993) has also found that the variability 
of certain cranial measurements of H. erectus does not 
justify the division of this taxon into several species, as 
was proposed by other researchers (e.g. Jacob, 1976; 
Alexeev, 1986; Wood, 1992). 

When we compare the CV for cranial variability in 
modern man with values for a mix of H. erectus^ archaic 
H. sapiensy and H. sapiens sapiens (modern man), the 
mix is more variable (Tables VIII and IX). In the case of 
the basion-bregma length (Figure 2), the CV values in 


the mix of Homo is greater than in the 
mix of pongids (Tables V and IX). 

Dental variability (CV, I^Wmin, 
and R%) in mix of Homo is lower than 
such variability in the domestic dog 
(Table IX, Garcia-Pozuelo-Ramos, 
1998). The F-test analysis demon¬ 
strates that differences between the 
intrinsic variability of dental measure¬ 
ments in the mix of Homo and domes¬ 
tic dog are significant (see Table X). 

The cranial measurements that can 
be compared between the dog and the 
mix of Homo are few in this study. The 
variability (CV, I^Wmin, and R%) of the cranial greatest 
length is greater in the domestic dog than in the mix of 
Homo (Tables III and IX). The F-test analysis shows that 
the difference between intrinsic variability in Homo and 
Canis familiaris is significant for cranial greatest length 
(Table X). Four of the seven cranial measurements ana¬ 
lyzed in the mix of Homo have a CV value of less than 10. 
Three of these cases are greater than CV value 10, and one 
of these is biasterionic breadth (Figure 2). There is no 
measurement of biasterionic breadth for the domestic dog 
in this study. However, I have compared it with cranial 
vault width (g' of Table I). In the dog the CV value is less 
than that of the mix of Homo. That difference is signifi¬ 
cant according to the F-test (Table X). According to these 
data the cranio-dental variability of the mix of Homo 
would be, at most, similar to such variability in Canis 
familiariSy when these data are taken together. 

Dental variability is greater in Canis familiaris than in 
the mix of Homo (Table IX, and Garcia-Pozuelo-Ramos, 
1998) but it is more difficult to compare the variability 
between these two. In the mix of Homo four out of seven 
measurements are not greater than CV of value 10. In the 
case of the dog, fourteen measurements of the cranium 
generously exceed CV of 10. Only one, g' (cranial vault 
width to parietal-temporal suture. Table I and Figure 1), 
has a CV value less than 10 which was also less than that 
seen in canids mixl and mix2 and it was close to the CV 
of other species of canids (Table III). 


Table VI. Coefficient of variation, index between the maximum and minimum value and range, expressed as a per¬ 
centage of average in measurements from skull of dog. 


Dogl 

d’ 

f 

h’ 

j’ 

k’ 

r 

m’ 

n’ 

o' 

CV 

20.1(41) 

10.6(42) 

21.1(39) 

17.3(43) 

19.7(41) 

25.9(43) 

22.6(40) 

29.0(39) 

25.6(40) 

Tmax/ 

^ ' min 

2.2 

1.7 

2.4 

1.8 

2.0 

3.1 

2.1 

3.3 

2.4 

R% 

78.0 

57.3 

82.8 

56.5 

65.3 

109.4 

73.5 

109.3 

83.2 


The numbers in parentheses correspond to the number of specimens measurements for each lettered data item. This 
table is complementary to Table III. The lettered measurements are described in Table I and illustrated in Figure 1. 
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Table VII. Coefficient of variation in measurements from skull of H. erectus. 



8 

9 12 

14 

25 

31 

CV 

7.5(13) 

4.0(13) 4.3(13) 

10.2(14) 

8.7(14) 

8.0(11) 


8: Minimum frontal breadth. 9: Maximum parietal breadth. 12: Supramas- 
toid breadth. 14: Biasterionic breadth. 25: Bregma-lambda length. 31: 
Lambda-asterion length. The numbers in parentheses correspond to the num¬ 
ber of specimens used in this study. Key numbers and data after Wood (1991). 

Table VIII. Coefficient of variation in cranial dimensions of Homo sapiens sa¬ 
piens. 

AUB BNL XCB ZYB WCB ASB BPL DKB BBH 
CV 4.4 4.3 3.8 4.8 5.4 4.5 5.3 9.7 4.2 

AUB: Biauricular breadth. BNL: Basion-nasion length. XCB: Maximum cra¬ 
nial breadth. ZYB: Bizygomatic breadth. WCB: Minimum cranial breadth. 
ASB: Biasterionic breadth. BPL: Basion - prosthion length. DKB: Interorbital 
breadth. BBH: Basion-bregma length. Key letters, and data after Howells 
(1989). 


Table IX. Coefficient of variation, index between the maximum and mini¬ 
mum value and range, expressed as a percentage of the average in measure¬ 
ments from skull in mix of Homo genus. 



1 

2 

3 

4 

5 

6 

7 

CV 

8.8(19) 

7.8(19) 

8.4(28) 

8.1(29) 

10.1(30) 

10.7(30) 

6.7(58) 

Tmax/ 

1.3 

1.3 

1.4 

1.4 

1.6 

1.6 

1.4 

R% 

29.8 

23.6 

34.1 

31.0 

45.1 

47.9 

30.1 


8 

9 

10 

11 

12 

13 


CV 

11.5(23) 

6.0(18) 

13.7(15) 

9.4(47) 

9.2(12) 

11.8(14) 


Tmax/ 

^ ^min 

1.5 

1.3 

1.6 

1.5 

1.3 

1.5 


R% 

40.4 

26.3 

48.3 

39.0 

27.5 

40.1 



1: M^ength. 2: MVidth. 3: MJength. 4: M^width. 5: M 2 length. 6: M 2 width. 7: 
Cranial greatest length (glabela ad maximum). 8: Basion-bregma length. 9: 
Basion-nasion length. 10: Bregma-lambda chord. 11: Minimum frontal 
breadth. 12: Biauricular breadth. 13: Biasterionic breadth. The mix is com¬ 
posed of Homo erectuSy archaic H. sapienSy and Homo sapiens sapiens. The 
list of skulls studied is found in Table VI. The numbers in parentheses corre¬ 
spond to the specimens used in this study. 


The variability of the basieranial axis length, k' (Table 
VI and Figure 1) measured from the midventral side of 
the foramen magnum to the basisphenoid-presphenoid 
suture has speeial signifieanee beeause of the stability of 
the base of the eranium (Enlow, 1992). The variability of 
this feature (CV) is mueh higher than 10. It appears that 
not only dogs, but all eanids belong to one holobaramin 
(Crompton, 1993). Henee, I believe that the mix of 
Homo may eonstitute a single holobaramin. 

Under stressful eonditions of domestieation, the fox 
{Vulpes vulpes) inereases its variability. A great part of 
this enhaneed variability is in the same direetion as that 


of the dog (Belyaev and Borodin, 
1982). In approximately 20 years 
time, the wild fox altered its behavior 
beeoming a domestie animal. It 
ehanged a few aspeets of its morphol¬ 
ogy, there were hormonal ehanges, 
and it even underwent ehanges of the 
karyotype (Belyaev, 1979). Parsons 
(1986) has suggested that the explo¬ 
sions of variability eoneentrate in pe¬ 
riods of environmental stress. Cases of 
environmental stress eould have been 
frequent in nature on a worldwide 
seale after the Fall and again as a re¬ 
sult of the Flood. But what is it that 
unleashes a proeess of variation under 
eonditions of stress? Crossing-over, 
(i.e., genetie reeombination) is more 
frequent and mutations are more 
eommon. Mobile genetie elements in- 
erease their mobility, passing from 
one plaee to another in the genome 
whieh produees alterations of genetie 
funetion (Belyaev and Borodin, 1982; 
Parsons, 1986). Moleeular details of 
these proeesses have been seen in re- 
eent investigations. Heat-shoek pro¬ 
teins are produeed under high 
temperatures stress eonditions. One 
of these proteins (Hsp90) under nor¬ 
mal eonditions involving no stress, 
masked eertain genetie determinants 
in Drosophila. These genetie determi¬ 
nants were noted under stress eondi¬ 
tions as Hsp90 ehanged its funetion 
and take on stress-proteetive fune- 
tions (Rutherford and Lindquist, 
1998). These genetie determinants 
produeed morphologieal variants 
whieh were heritable. To demonstrate 
that stress played an important role in 
the diversifieation of baramins after the Fall and after 
the Flood would be more diffieult. Currently, however, 
there is a theoretieal possibility of eheeking this. Under 
environmental stress, a fluetuating asymmetry is pro¬ 
dueed, that is, an alteration of the organismal morpho¬ 
logieal symmetry produeed by a developmental 
instability (Parsons, 1992). Study of fluetuating asym¬ 
metry ean reveal whether or not stress was a eause for the 
inerease in variability in living beings after the Fall and 
after the Flood. The great number of fossil speeimens re¬ 
quired to make this researeh possible, however, would 
present a problem. 
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Table X. F-tests for dogs and for the genus Homo. 


MIL MIW MIL M2L SL SW 

MIL 

3.88/1.42 + 

MIW 

4.85/1.19 + 

MIL 

4.15/1.36 + 

M2L 

6.51/1.94 + 

SL 

10.42/0.85 + 

SW 

0.88/2.56 + 


SL: skull length. SW: skull width. The number to the left of the slash corre¬ 
sponds to intrinsic variation x 10^, for dogs. The number to the right corre¬ 
sponds to the intrinsic variation x 10^ for the Homo mix described in the 
caption of Table IX. The plus sign (+) indicates a statistically significant differ¬ 
ence between the standard deviations of the two samples (P<0.05). 


Conclusion 


Study of the cranial metric variabil¬ 
ity in a sample of Canis familiaris 
(domestic dog) makes four things 
clear. (1) Metric variability in the 
skull of Canis familiaris corresponds 
to the variability expected in a com¬ 
bination of more than one species of 
wild dogs. (2) Cranial metric vari¬ 
ability of archaeological specimens 
of Canis familiaris is smaller than 
that found in living Canis familiaris. 

This demonstrates an increase of the 
variability of this species in historical 
times. (3) Cranial metric variability of H. erectus skulls of 
diverse origin confirms the interpretation that they all be¬ 
long to a single species. (4) Cranial and dental metric 
variability in a sample of domestic dogs is close to one 
represented by a population composed of a mixture of 
data representing H. erectus^ fossil H. sapiens^ and H. sa¬ 
piens sapiens. This information suggests that H. erectus^ 
fossil H. sapiens, and H. sapiens sapiens should be 
lumped into one holobaramin. 

Although more research on other hominids is neces¬ 
sary, these data support the creation idea that human 
beings were produced by the Creator as a separate holo¬ 
baramin, distinct from and unrelated to other primate or 
pongid holobaramins. 
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Personalities in Creationism: John Woodmorappe 


John Woodmorappe was born in the 
United States to Polish immigrant 
parents who lost everything in World 
War II. Thus his family experieneed 
the diffieulty of adapting to a new lan¬ 
guage and eulture under trying eir- 
eumstanees. Life has been a ehallenge 
to John sinee he is afflieted with 
Tourette Syndrome, a misunderstood 
neurologieal disorder, that eauses him 
to have spells of torso roeking and fin¬ 
ger movement. Sinee he was a toddler, 

Woodmorappe has had an insatiable 
euriosity in seientifie matters. At the 
age of 10 he eould identify many 
different kinds of trees in his neigh¬ 
borhood even pronouneing their Latin 
names, whieh eaused his young friends to observe that he 
sounded like a priest. Oeeasionally an 80-year-old retired 
botanist would visit him and they would go on walks to¬ 
gether to diseuss and examine different trees. When he 
was in junior high, his superior seienee projeets were en¬ 
tered in annual state fairs. Later he attended one of the 
most aeademieally-demanding high sehools in the 
United States. 

Woodmorappe was not raised as a Bible believer, 
therefore nothing in his baekground prompted him to 
question the philosophieal eonelusions of eonventional 
seienee. He was quite eomfortable while attending a Je¬ 
suit sehool, whieh was liberal theologieally as well as po- 
litieally, where he was taught that the Genesis aeeount of 
ereation was a myth and that organie evolution was a 
proven faet of seienee. He took an advaneed biology 
eourse in his sophomore year and later studied eeology 
where he was taught all of the horror stories of radieal en¬ 
vironmentalists as faet. 

Having learned that DDT and other organie ehloro- 
earbons aeeumulate in the atmosphere without deeom- 
posing, Woodmorappe wrote a paper for one of his 
instruetors in whieh he suggested a solution to the prob¬ 
lem. He postulated that possibly seientists eould breed 
baeteria and subjeet them to radiogenie mutations for 
several generations in progressively greater eoneentra- 
tions of DDT. Hopefully a strain of baeteria would be de¬ 
veloped that would eonsume DDT when released into 
the atmosphere. His teaeher told John that his proposal 
probably would not be feasible unless millions of years 
were available to obtain a suitably mutated strain of bae¬ 


teria. This answer planted the first 
seed of doubt toward organie evolu¬ 
tion in his mind beeause it showed 
that the notion of natural seleetion 
eulminating in unlimited variation is 
a highly theoretieal rather than a fae- 
tual eoneept. 

A member of Campus Crusade for 
Christ (CCC) witnessed to John 
when he was a eollege freshman. 
Woodmorappe aeeepted Christ as his 
personal Savior and attended meet¬ 
ings of CCC. During one of these ses¬ 
sions, he asked some Bible-seienee 
questions and a CCC member loaned 
him a eopy of The Genesis Flood. 
Reading the book ehallenged John's 
intelleet and after mueh more study, he deeided to major 
in both geology and biology in eollege beeause of the piv¬ 
otal role of these two diseiplines in the study of origins. 
Aetually geology “is in Woodmorappe's blood" as his 
grandfather had been a geologist who had owned an oil 
well in Boryslaw (now in western Ukraine). John has 
earned a B. A. in biology and a B. A. and M. A. in geology. 

In the late 1970s and early 1980s, he wrote a series of 
artieles for the Quarterly of whieh several were eolleeted 
in an exeellent monograph. Studies in Flood Geology 
(now in its seeond edition). He has written for Ex Nihilo 
Technical]ournaly spoken at all of the International Con- 
ferenees on Creationism and is the author of two other 
monographs, Noah's Ark: A Feasibility Study and The My¬ 
thology of Modern Dating Methods. John is a dedieated, 
produetive ereationist and is one of our most reliable peer 
reviewers for Quarterly artieles in his fields. He is in ear¬ 
nest in his field work and researeh from the ereationist 
perspeetive and a deadly opponent of evolutionism. 
Woodmorappe eontinually exposes the pseudoseholar- 
ship of naturalists. His extensive geologieal field work has 
taken him to many plaees in the United States (17 states) 
and Canada (2 provinees) from Alabama to Alberta and 
from Montana to New York. 

When not involved in his professional and ereationist 
aetivities, John enjoys swimming, rollerblading, iee skat¬ 
ing and bieyeling as well as being an inveterate eat lover. 
It is a pleasure to honor John Woodmorappe in this issue 
of the Quarterly. 

Emmett L. Williams 
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Information Theory, Consequence Operators, and the Origin of Life 

Robert A. Herrmann"^ 

Abstract 


In this article, the Gitt (1997) concept of informa¬ 
tion as it is represented by a mental-like sequence 
of activities is compared with the mental activity 
represented by consequence operators. It is shown 
how consequence operators model mathemati¬ 
cally these Gitt notions and how a specific 
ultralogic and four ultrawords yield an identical 
foundation for Gitt's information theory scenario 
for the origin of life. Gonsequence operator the¬ 
ory, as a model for Gitt information theory, is used 
to establish that, relative to this model and with¬ 
out external modification to the processes, it is 
not possible, using fixed pragmatic information, 
to increase or decrease the complexity of a biologi¬ 
cal entity by selecting from two distinct independ¬ 
ently produced biological entities as these entities 


are characterized at the apobetic level. This signi¬ 
fies that if random mutations are random alter¬ 
ations in the characteristics of a biological entity 
that are, necessarily, not dependent upon the orig¬ 
inal biological characteristics, then this model 
would tend to disallow random mutations as a via¬ 
ble source for biological alterations. On the other 
hand, for fixed pragmatic information, an increase 
or decrease in complexity by selecting from two 
distinct apobetic level biological entities is possi¬ 
ble if a very special dependency exists between 
their characteristics. Further, complexity can also 
be increased by applying the semantic level conse¬ 
quence operator to an increased portion of the in¬ 
formation contained within the genetic code in 
the DNA, information that exists originally. 


Introduction 

Information theory as introduced by Shannon (Shannon 
and Weaver, 1964) is often understood to be a statistical 
approach to the formation of a language from strings of 
symbols. However, many researchers (Gitt, 1997; Stein- 
buch, 1968; von Weizsacker, 1974) state that this ap¬ 
proach to information theory does not capture its actual 
essence. Indeed, relative to the statistical approach Wea¬ 
ver (Gitt, 1997, p. 45) is quoted as writing: 'Two mes¬ 
sages, one which is heavily loaded with meaning and the 
other which is pure nonsense, can be exactly equivalent.. 
. as regards information.'' Rather than being defined in 
terms of statistics and combinatorial mathematics, can 
the actual mental activity nature of information be dis¬ 
cussed successfully? 

Werner Gitt (1997) has presented to the scientific 
community a collection of "Theorems" that appear to 
capture the actual mental activity associated informa¬ 
tion. Gitt uses a five level approach, where the informa- 
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tion content of the statistical level is extended signifi¬ 
cantly. This approach is utilized to model the origin of 
life question as well as to model a series of scriptural 
statements. Gitt's thesis is that it is mental-like behavior 
that is the true essence of information theory. Is this Gitt 
approach equivalent to a another approach the founda¬ 
tions of which have been extensively investigated previ¬ 
ously? 

In a series of articles (Herrmann, 1982, 1984, 1985, 
1986a, 1986b, 1988, 1994a), a newly devised method to 
model mathematically the origin of and the time devel¬ 
opment for a natural system is discussed in a nontechni¬ 
cal yet detailed manner. (Note: Most italicized terms are 
either specifically defined within the body of this article 
or in the glossary.) This model shows that it is rational to 
assume that the most basic behavior that can be associ¬ 
ated with the development of a natural system is a behav¬ 
ior that is being mirrored by processes that resemble 
those associated with an infinitely powerful mental activ¬ 
ity. Further, this modeling process, when interpreted lin¬ 
guistically, is shown to correspond to numerous scriptural 
statements. Hence, this correspondence verifies the sci¬ 
entific rationally of these scriptural statements. 
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The Herrmann modeling proeess is ehosen so that it is 
eompatible with all known forms of seientifie deduetion. 
Consequently, the results are all relative to the most ba- 
sie foundation for the origin and development of a natu¬ 
ral system and are not eoneerned with a partieular 
deduetive pattern that one might assoeiate with a partie¬ 
ular theory. It was assumed that the reader of these past 
artieles eould, using the diseussed methods, investigate 
various well-known seientifie inner-logics that are assoei- 
ated with various theories and, without diffieulty, eorre- 
late these inner-logies to the ultralogics diseussed in 
these artieles. Unfortunately, this assumption has not 
been fully realized. Consequently, within this artiele, a 
speeifie and somewhat eomplex illustration is given rela¬ 
tive to ''information theory'' as this theory is presented by 
Citt (1997) and as Citt information theory relates to the 
origin and existenee of biologieal life. This illustration 
serves as a prototype for all diseussions relative to a spe¬ 
eifie eoneept that requires some form of logieal dedue¬ 
tion or similar mental aetivity, and that is relative to a 
speeifie natural system. 

A few teehnieal aspeets will be reealled; but, the aetual 
mathematieal strueture with its in-depth eonstruetion is 
rather teehnieal in eharaeter and will not be diseussed, in 
detail, within this artiele. However, partial or full diseus¬ 
sions ean be found in Herrmann (1993, 1994b, 1999). Al¬ 
though a few formal definitions will be given, in most 
eases, what is presented here are notions that are intu¬ 
itively rather than formally defined. As diseussed in 
Herrmann (1994e), it is not diffieult to show that all sei¬ 
entifie eommunieation ean be represented by finite 
strings of symbols taken from a finite alphabet 4?. Using 
modern digitizing teehniques and eleetronies, sueh finite 
strings of symbols also inelude visual and audio impres¬ 
sions. The set of all sueh nonempty finite strings of sym¬ 
bols is ealled a languageii^. (Note: This is not a language as 
deseribed by Citt.) Eaeh nonempty finite string of sym¬ 
bols is ealled a word or readable sentence. Among the eol- 
leetion of all words, there are speeifie ones that 
eorrespond to meaningful strings of symbols that appear 
in a discipline dictionary. This diseipline dietionary eorre- 
sponds to Citt's language elements. Further, there are 
readable sentenees that are eonstrueted from members of 
the diseipline dietionary by means of a set of formalized 
or formalizable rules. (Note: The rules themselves are 
also readable sentenees.) These rules form the syntax for 
a language. For the ease of digitized visual and audio im¬ 
pressions, this syntax is the eonstruetion of the eleetronie 
instrumentation and required software that will translate 
a speeifie eolleetion of strings of symbols into the aetual 
eleetronieally presented impressions; i.e. eomputer or TV 
sereens, and speakers. These syntaetieally eonstrueted 
strings of symbols are also members of^and form what is 
termed as a meaningful set of readable sentences or mean¬ 


ingful words, Juy and various nonempty subsets of Ju 
eorrespond to Citt's seeond level of information (1997, p. 
57), the syntax level. 

Equivalence Classes 

Prior to diseussing the mathematieal entity that gives a 
rather general model for many types of human mental 
proeesses, one teehnieal aspeet for sueh modeling needs 
to be explored. This aspeet was assumed to be self-evi¬ 
dent in some of the previous Herrmann artieles written 
on this subjeet. However, this "self-evidenee" will now be 
further detailed. Different natural languages use differ¬ 
ent diseipline dietionaries as well as different syntaetie 
rules. In formal logie, the same symbols and same syntae¬ 
tie rules yield different strings of symbols that are said to 
be "logieally equivalent." Throughout various deduetive 
arguments logieally equivalent strings of symbols ean be 
substituted, one for another, and the logieal argument re¬ 
mains valid. This type of equivalenee is defined in a striet 
and not eontroversial manner. Types of equivalenee are 
neeessary when natural or native language deseriptions 
are used. However, a definition as to the equivalenee of 
different native language strings of symbols is neeessarily 
more intuitive in eharaeter. 

First note that to eomprehend properly a set of symbol 
strings that eontains more than one string of symbols it is 
usually required that the strings be presented in a speeifie 
order. When neeessary, the use of a spaeing and punetua- 
tion symbols would allow any finite set of sueh symbol 
strings to be eonsidered as a set that eontains but one 
string of symbols. However, even under a single symbol 
string notion, various types of equivalenee are required 
for natural language deseriptions. Intuitively, this equiva¬ 
lenee is eaptured within the statement that "two strings 
of symbols are saying the same thing or have the same rela¬ 
tive meaning.’’ It is neeessary that a form of mental aetiv¬ 
ity and general eonsensus be eonsidered in order to eome 
to this eonelusion. Whatever teehnique is used for this 
purpose, sueh a eoneept appears to have universal aeeep- 
tanee or else it would not be possible to "translate" effi- 
eiently from one native language to another and ever 
hope to aehieve the same intended results being eommu- 
nieated by two different strings of symbols. Of eourse, the 
same idea of equivalent symbol strings would hold within 
a speeifie meaningful language as well. The equivalenee 
of two different strings of symbols probably depends 
upon the term "thing" presented above. But, in any ease, 
sueh an equivalenee would need to be aeeepted by the 
vast majority. In some eases, "testing" ean be used to de¬ 
termine whether different symbol strings yield equiva¬ 
lent mental results; that they are, indeed, "saying the 
same thing." 
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The set of all ''equivalent'' strings of symbols taken 
fromi^M and that have been adjudged to be "saying the 
same thing" is ealled an equivalence class. Distinet equiv- 
alenee elasses are disjoint, that is they have no members 
in eommon, and every member of J!m is eontained in 
some equivalenee elass. The self-evident notion previ¬ 
ously made but not explieitly stated is that the aetual set 
that determines the domain and eodomain for our 
eonsequenee operators is a set eomposed of one and only 
one member, a representative^ from eaeh of these equiva¬ 
lenee elasses. In all that follows in this artiele, the exaet 
same symbol string representation for an equivalenee 
elass will be used. This proeedure is taeitly assumed. 

Consequence Operators 

Although our next objeet of signifieanee is defined on the 
set of all subsets its applieation is usually restrieted 
to the set of all subsets of some nonempty a 
(Herrmann, 1993, pp. 1 and 24). Using a weak set-theory, 
Tarski (1930) models a fundamental essenee for mental 
aetivity and uses this model to investigate deduetive 
logie. It was diseovered in 1970 (Wojeieki, 1970), that a 
slight generalization of the Tarski ideas leads to signifi- 
eant additional algebraie properties. A consequence opera¬ 
tor is a funetion Cn, in the general sense, that is applied 
to eaeh A and gives Cn(A)<^J^i and whieh satisfies 
three axioms. (1) A c Cn(A), (2) Cn(Cn(A)) = Cn(A), 
(3) and if A, B A c B, then Cn(A) a Cn(B). Eaeh of 
these axioms will be diseussed in order to show how they 
model the most basie aspeets of mental aetivity. 

For axiom (1), suppose that A is a set of meaningful 
sentenees upon whieh some form of mental aetive is per¬ 
formed. The result Cn(A) represents all of those mean¬ 
ingful sentenees that are obtained when that mental 
aetivity is performed on A. In order to perform the mental 
aetivity on A, the members of A must be mentally reeog- 
nized. This is the first and absolutely neeessary form of 
mental aetivity needed prior to applieation of Cn. 

To eodify this requirement within these axioms, it is 
required that the mental aetivity being performed allows 
Ac Cn(A). This proeess is neeessary in almost all formal 
deduetion and eonstitutes the proeess of stating an hy¬ 
pothesis as part of a deduetive pattern. Indeed, if A = 
Cn(A), then one would eonelude that Cn yields no "new" 
deduetive statements from A or, exeept for the reeogni- 
tion proeess, no "other meaningful" mental aetivity rela¬ 
tive to£\ has oeeurred. It is also elear how to determine 
whieh strings of symbols are produeed by this "other 
meaningful" mental aetivity that is distinet from the ree- 
ognition requirement. These are those strings of symbols 
in Cn(A) and not in A, i.e. members of Cn(A) - A. 


Axiom (2) is ealled the idempotent axiom; and it is a 
symbolie representation for the eoneept that Cn(A) 
should eontain all members o[£\ that are obtain from 
this speeifie mental aetivity, and simply applying Cn 
again will not alter the statement that all sueh members 
are obtained from the original applieation of Cn. Indeed, 
if Cn(A) is a form of human deduetion, then Cn(A) is the 
theory obtained from the hypotheses A. The same form of 
human deduetion Cn applied to a theory will not produee 
any new deduetive results. Note that this aspeet is de¬ 
pendent upon the Cn being eonsidered. Different eonse¬ 
quenee operators (mental aetivities) applied to A ean 
yield signifieantly different results, however. 

Axiom (3) represents what the brain does sequentially 
prior to any additional mental aetivity. By way of illustra¬ 
tion, suppose that A, B A c B, and A, B are sets of 
written strings of symbols. The mental aetivity repre¬ 
sented by Cn is eonsidered as fixed. From the axiom (2) 
notion, Cn(A) represents all the symbol strings this men¬ 
tal aetive is able to express. Sinee A c B, then by this fixed 
mental aetivity applied to B, you ean still restriet your ae¬ 
tivity, first, to A and obtain Cn(A). Continued appliea- 
tion to Cn(A) will not yield any new results. But, next, 
you eould get new results by applying the mental aetivity 
to the set B - A and adjoin these results to Cn(A). This is 
the exaet approaeh when B is eonsidered as a set of hy¬ 
potheses to whieh seientifie logie is applied. This type of 
sequential approaeh is eodified by requiring Cn(A) a 
Cn(B). Whether or not this might reduee the original 
Cn(A) so that axiom (3) would not hold would depend 
upon another mental proeess, not eonsidered as an aspeet 
of this generalized eonsequenee operator, that is per¬ 
formed after the Cn(A) and Cn(B) are obtained. 

Although it may seem rather trivial, one of the more 
signifieant eonsequenee operators is the identity opera¬ 
tor, I. As the name indieates, I is defined onJ! [resp.i!^i] as 
follows: for eaeh A [resp.i!^i], 1(A) = A. This operator 
ean be used to model eases where mental aetivity yields 
no "new" results and to eonstruet eonsequenee operators. 

The Syntax Level 

Relative to the origin and development of life, Gitt be¬ 
gins his information seheme not at this level of informa¬ 
tion but, rather, at the semantie level. Considering the 
equivalenee elass eoneept, this level eorresponds to 
nonempty subsets of^^. The mental aetivity that pro- 
duees this syntax level from or even from the set of all 
language elements, does not appear to be a eonsequenee 
operator. Under the most general possibility, suppose Sy 
is an operator that takes every subset oiJ^ and yields sub¬ 
sets of whieh would be the first requirement for Sy to 
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be a consequence operator. It seems reasonable to re¬ 
quire that this operator should yield Sy{J!) How¬ 

ever, unless^ = which undoubtedly is not the case, 
then this reasonable requirement is contradicted by ax¬ 
iom 1. This does not mean that this possibility cannot be 
mathematically modeled, however. 

There are operators that do model mathematically, in 
a general way, a mental process that would yield this re¬ 
quired result and correspond to Sy. One of these is a 
mathematical finite or general selection operator 
(Herrmann, 1993, p. 100). The other is the deductive op¬ 
erator (Herrmann, 1993, p. 7). Although these do model, 
to some extent, certain very general mental activities, 
they are not consequence operators. Since the applica¬ 
tion of consequence operator theory to Gitt information 
theory is the purpose for the investigate presented here, 
the first application will assume that the sets^i,^M have 
been previously obtained by means of mental-like activity 
modeled by one of these or possible some other similar 
mathematical operator. 

The Semantic Level 

The consequence operators discussed in Herrmann 
(1982, 1984, 1985, 1986a, 1986b, 1993,1994a) are of a 
very special type and apply only to meaningful sets of 
readable sentences and yield only distinct meaningful 
results. One obvious aspect of this approach, however, 
was not required by these special consequence opera¬ 
tors, but in a more general setting the idea of ''content" 
(Herrmann, 1994c) was introduced. When restricted to 
human thought, a syntactically correct string of symbols 
can invoke a vast array of additional thoughts within the 
mind of an individual who perceives this symbol string. 
Due to differing education and training, these addi¬ 
tional thoughts and images can differ from one individ¬ 
ual to another. The term content has been used to 
express all of the effects a particular string of symbols 
has upon the mind of an individual who recognizes the 
string as a meaningful string of symbols. For this discus¬ 
sion, the content is restricted to those effects that can 
be represented by means of meaningful strings of sym¬ 
bols and is extended to include the general concept of 
mental activity. Any differences in content can be con¬ 
sidered as the outcomes of different consequence opera¬ 
tors. On the other hand, two distinct meaningful strings 
of symbols can produce the exact same content for a 
fixed consequence operator. Although the idea of con¬ 
tent may be somewhat broad in character, the above re¬ 
striction to effects that are expressible by meaningful 
strings of symbols corresponds to Gitt's third level of in¬ 
formation, the semantic level. Hence, consider a fixed 
"semantics" generating consequence operator Sm de¬ 


fined on^i. Since Sm is a consequence operator, for a 
specific y the set of symbol strings Sm(y) is a 
complete semantic description obtainable from Sm and 
the languagei!^!. This, of course, does not preclude a dif¬ 
ferent semantic description using a different Sm or a dif¬ 
ferent From the above remarks, it is certainly 
possible that for two distinct A, B Sm(A) = Sm(B). 
Hence, assume that Sm and the next two consequence 
operators are many-to-one operators; i. e. a specific 
value might be generated by more than one distinct 
member ofi^j. 

Thus far, the term information has not been defined. 
Gitt (1997, p. 124) states that a general definition would 
be difficult to achieve. However, in accordance with the 
above, an analytical definition is possible for fixed Sm 
andJ^i. The consequence operator Sm can be viewed as a 
functional collection Q of ordered pairs. The semantic 
"information'' is actually being displayed by this set Q. 
Thus semantic information^ in this sense, is encoded by 
Sm and its corresponding Q. It is not a numerical mea¬ 
sure but rather a set-theoretic concept. Indeed, using dif¬ 
ferent semantic consequence operators Smi, Smz one can 
investigate, as in Herrmann (1987), different strengths of 
semantic information. However, this additional investi¬ 
gation is not the purpose for this present article and will 
not be presented in any detail. 

The Pragmatic Level 

It is certainly possible that the semantic consequence 
operator is actually the identity operator. In this case, 
the actual mental activity Sm represents would be mini¬ 
mal. But, in many cases, the semantics includes strings 
of symbols which would require some sort of action to be 
undertaken; actions that, for a natural system, yield the 
objects and processes from which a natural system will 
be constructed. It is at this stage that more mental activ¬ 
ity would ensue. The results of such mental activity Gitt 
calls the fourth level or pragmatic level of information. 

The results of these actions can also be described in 
terms of meaningful strings of symbols as previous de¬ 
fined. Denote the corresponding consequence operator 
by P. Hence, the composition P(Sm(A)) yields the de¬ 
scriptive content of these actions. The actual new re¬ 
sults of the actions are found in P(Sm(A)) - Sm(A). Of 
course, Sm and P should be defined, at the least, on sub¬ 
sets of^i. Suppose that for a particular application of 
such operators, their axiom 1, 2, 3 behavior only holds 
for a special set A of subsets of^i This is where the iden¬ 
tity consequence operator might be used to extend, if 
necessary, the Sm and P to the entire set of all subsets of 
^ 1 . For example, suppose that^i is composed of the 26 
alphabet symbols {a,b,..,z} each of which represents a 
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meaningful string of symbols. Let/3 = {{a}, {a,b}} 
where2) = {A | a g A, A Then Q = {({a},{a,b})} 
u {(A, A u {a,b}) I A G 2)} satisfies eonsequenee oper¬ 
ator axioms 1,2, and 3. Now if y (z£\ and y^B, for any B 
G A, then adjoin to Q the (yj). It follows that extended 
Q represents a eonsequenee operator oni^^i. Sueh eonse¬ 
quenee operators have a speeifie applieation to the eon- 
eept of adjoining or removing a speeifie eharaeterization 
from the deseription for a biologieal entity. Onee again, 
the Gitt information assoeiated with this level is en- 
eoded by Q. 

The Apobetic Level 

Onee aetions have aetually been taken as they are en- 
eoded by P(Sm(A)), that is the pieees of the ''puzzle/' so 
to speak, eolleetively exist, then to what plan or purpose 
does the P(Sm(A)) eorrespond? Assuming that sueh a 
purpose is representable by eharaeterizing and meaning¬ 
ful strings of symbols from J?i, then to reeognize that 
P(Sm(A)) is not just eomposed of a set of disjoint deserip- 
tive statements but that these statements eharaeterize a 
speeifie physieal entity, plan, or purpose; yet another de- 
seriptive eolleetion from is obtained by means of an¬ 
other level of mental aetivity. For example, to reeognize 
that P(Sm(A)) produees a speeifie natural system that ean 
be deseribed by a sequenee of symbol strings is sueh a 
mental aetivity. For a natural system, intuitively, the 
mental aetivity is a combining together of the neeessary 
pieees obtained from the pragmatie level in order to pro- 
duee a eomplete and identifiable natural system. Gitt 
ealls this fifth level, a teleologieal information level, the 
apobetic level and it is modeled by a eonsequenee opera¬ 
tor T. Relative to a natural system, the result T (P(Sm(A))) 
is always assumed to be a eomplete and eonsistent ehar¬ 
aeterizing subset of J?i. The term complete means that 
T(P(Sm(A))) is maximal with respeet to J?i; i.e. 
T(P(Sm(A))) eontains only eharaeterizing statements 
and if X E -T(P(Sm(A))), then x is not a eharaeteristie 
of the partieular natural system being eonsidered. 

Following the applieation of the Sm, P, T eonsequenee 
operators, a final mental-like operator, a realism relation, 
sueh as the one similar to that found in Herrmann (1993, 
p. 56) needs to be applied. For a given eonsequenee opera¬ 
tor Cn, this operator seleets from the set of all subsets of 
Cn(X) those eolleetions of eharaeteristies that ean aetually 
eharaeterize an objeetively real entity. However, due to ax¬ 
iom 1, this realism relation need only be applied after the 
applieation of the last eonsequenee operator in a sequenee 
of sueh operators, in this ease after T, in order to identify 
the speeifie eharaeterizing eolleetions. The realism rela¬ 
tion represents yet another neeessary information level. It 
is taeitly assumed that this operator is applied. 


Thus using the above notation and beginning at the 
syntaetieal level Gitt's entire sequenee that represents 
the internal transfer of information with respeet to a spe¬ 
eifie A <^J!\ is eaptured by the sequenee Sm, P, T of eonse¬ 
quenee operators with the final result deseribed by 
T(P(Sm(A))). One faet about sueh a sequenee of eonse¬ 
quenee operators emerges from the theory of eonse¬ 
quenee operators. In Herrmann (1987, p. 4), the 
eomposition eonsidered as a single operator of the Exam¬ 
ple 2.8 defined C' and Sm eonsequenee operators is not 
itself a eonsequenee operator. Thus, exeept under very 
speeial eireumstanees, the eomposition (TPSm) eannot 
be eonsidered as a single eonsequenee operator. This im¬ 
plies a signifieant eonelusion that the natural world men¬ 
tal aetivities modeled by Sm, P, T are usually ordered 
mental aetivities that are probably not representable by a 
single eonsequenee operator. Exeept under very speeial 
eireumstanees, they need to be applied in the speeifie or¬ 
der indieated. 

External Transmission of Information 
and Gitt’s Theorems 

There is eonsiderable interest in the external transmis¬ 
sion of Gitt information. This ean be readily modeled by 
two sets of meaningful sentenees A and A' and two sets of 
eonsequenee operators defined onJ^^, the sender opera¬ 
tors T, P, Sm and the recipient operators T', P', Sm\ A eor- 
respondenee E between the sender and reeipient is 
neeessary and this would amount to another relation, not 
a eonsequenee operator, sueh that E(A) = A', E(Sm(A)) 
= Sm’(A’), E(P(Sm(A)) = F(Sm’(A’)) and 

E(T(P(Sm(A)))) = T'(P'(Sm'(A'))). Of eourse, it is possi¬ 
ble that the sender and reeipient are identieal entities. In 
whieh ease, E is but an identity. Further, the E eorrespon- 
denee indieates sueh things as whether the purpose in¬ 
tended by the sender is aehieved by the reeipient, for if 
thisis theease, thenE(T(P(Sm(A)))) = T(P(Sm(A))). It is 
self-evident that many other aspeets of the external 
transmission of Gitt information ean be eharaeterized by 
means of E and, further, all of the appropriate general re¬ 
sults that have been established about eonsequenee oper¬ 
ators would hold for the ones used to model the Gitt 
eoneept of information. Reeall that this mathematieal 
model begins with the semantie level and not the statisti- 
eal level that is the domain of information theory as origi¬ 
nally envisioned by Shannon and Weaver (1964). 

Some of the "Theorems" stated by Gitt (1997) are not 
induetively dedueed by any strong logieal argument nor 
are they obtained from a preponderanee of empirieal evi- 
denee. They are, more probably, axioms for his informa¬ 
tion theory eoneepts. However, many other Gitt 
theorems ean be dedueed direetly from the above simple 
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mathematical model. The following examples are deduc¬ 
tive results that correspond to a some of Gitt's (1997) 
theorems. Theorem 7 (p. 65) states that the allocation of 
meanings to the set of available symbols is a mental pro¬ 
cess depending upon convention. This is but the conse¬ 
quence operators Sm and Sm\ Theorem 9 (p. 65) states 
that if the information is to be understood, the particular 
code must be know to both the sender and the recipient. 
This is but the fact that the and are the same for 
sender and recipient. Theorem 14 (p. 70) states that any 
entity, to be accepted as information, must entail seman¬ 
tics; it must be meaningful. Again this is Sm and Sm’ ap¬ 
plied to members Theorem 15 (p. 70) states that 
when its progress along the chain of transmission events is 
traced backwards, every piece of information leads to a 
mental source, the mind of the sender. Of course, this is 
but the inverse of E and its relation to the operators T, P, 
Sm. Theorem 16 (p. 71) states that if a chain of symbols 
comprises only a statistical sequence of characters, it does 
not represent information. This result is established since 
the consequence operators are defined first on the syn¬ 
tactical level since an appropriate logical operator that 
can be defined on the statistics level and that produces 
the syntax level is not a consequence operator. Further, 
Gitt's theorems 17, 19 - 22, 24 are established immedi¬ 
ately and without difficulty. Gitt's other theorems can be 
established if one includes certain of his stated theorems 
as non-logical physical axioms, where the phrase physical 
axiom is used to differentiate inductive from deductive 
results. 

Is Gitt information as presented within strings of sym¬ 
bols an actual and necessary requirement in order for the 
material universe to function? Gitt states (p. 29) that 
'The laws of nature are equally valid for living beings and 
for inanimate matter.'' His basic Theorem 1 (p. 47) is 
that ''The fundamental quantity information is a non-ma¬ 
terial (mental) entity. It is not a property of matter, so 
that purely material processes are fundamentally pre¬ 
cluded as sources of information." Then we have Theo¬ 
rem 23 (p. 79) "There is no known natural law through 
which matter can give rise to information, neither is a phys¬ 
ical process or material phenomenon known that can do 
this.” There is the claim that all of the stated theorems 
are obtained by inductive logic using empirical evidence 
and as such are natural laws. This cannot be the case, 
however, with theorem 23 since the phrase natural law is 
part of the theorem statement itself and this theorem 
would be better classified as a statement within the phi¬ 
losophy of "information science." Further, Theorem 13 
states that "Any piece of information has been transmit¬ 
ted by somebody and is meant for somebody. A sender 
and recipient is always involved whenever and wherever in¬ 
formation is concerned.” Under Gitt's definition of natu¬ 


ral law. Theorem 13 would need to be applicable to inani¬ 
mate matter. But it is only applicable to "somebody." It 
appears likely that, at present, the only direct evidence 
that something like Gitt information is being used and 
transmitted is evidence relative to certain biological enti¬ 
ties that exhibit mental activity and not evidence relative 
to purely inanimate material objects. 

Most certainly one of the foremost advances in human 
intellectual development is the construction of various 
types of alphabets and written languages. Although ac¬ 
tual neural processes are not being consider, some sort of 
material processes are taking place when an actual men¬ 
tal process is performed upon a set of symbol strings as an 
input and a set of such symbol strings is written down as 
an output. All of modern humankind's actual knowledge 
of natural law and the scientific descriptions for natural 
system behavior require a coded or symbolic information 
theory. The basic definition of the concept termed natu¬ 
ral laws as these laws are applied today seems to require 
strings of symbols in order for various relationships that 
appear to exist between discipline dictionary named enti¬ 
ties to be represented and comprehended by biological 
life-forms. There is always the possibility that there are 
relationships that exist between physical entities that 
cannot be expressed by any form of humanly comprehen¬ 
sible language. 

Thus far, there is no evidence that the actual symbol 
strings that specify these relationships have been pro¬ 
duced within the material world without the aid of a bio¬ 
logical life-form. One might conclude that the behavior 
of a universe as a natural system would continue even if 
no intelligent life-forms exist. However, it is not the pur¬ 
pose of this article to discuss what might be a satisfactory 
definition of natural law. But, from the view point of how 
natural law is expressed today, information theory would 
only represent a model that mirrors certain aspects of nat¬ 
ural system behavior that we seem unable to comprehend 
without its use. Indeed, if the genetic code and informa¬ 
tion theory is accepted as a reasonable explanation for 
how life could have come about from fundamental ele¬ 
ments and fundamental natural law, then the genetic 
code and information theory still remains but a model for 
what could be natural processes that we can only compre¬ 
hend through application of coding and information the¬ 
ory. This acceptance need not eliminate a search for 
other specific and fully materialistic processes that would 
achieve the same goal. On the other hand, nothing in this 
paper is intended to denigrate information theory or to 
imply that it is not significant to linguistics, to communi¬ 
cation, to mental activity investigations, and as a model 
for natural system behavior. Those who specialize in in¬ 
formation theory have and will continue to contribute 
significantly to scientific advances. 
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Nobel Laureate Louis deBroglie wrote: 

[T]he strueture of the material universe has 
something in eommon with the laws that govern 
the workings of the human mind. (Mareh and Free¬ 
man, 1963, p.143) 

This stated and rather obvious faet refers to human 
eomprehension of natural system behavior. In order for 
us to eomprehend and prediet natural system behavior, 
human mental aetivity is used. General patterns assoei- 
ated with sueh mental aetivity would need to mirror the 
pereeived general patterns assoeiated with natural system 
behavior in order for us to prediet by sueh mental aetivity 
speeifie natural system behavior. Being able to prediet 
natural system behavior is the major applieation of natu¬ 
ral law. Thus every reasonable predietion made and that 
is verified yields evidenee that patterns of mental aetivity 
mirror patterns assoeiated with natural system behavior 
whether the system be animate or inanimate. However, 
this still only implies that, in general, patterns assoeiated 
with ''information'' are, at present, but models that ean 
be an aid to eomprehension and predietion. 

An Application of Information 
as an Analog Model 

First, one needs to define a mental proeess as modeled by 
eonsequenee operators, say, as a non-material process. 
Relative to the aetual physieal world Yoekey (1981, p. 26) 
reminds us that "Nothing whieh even vaguely resembles 
a eode [alphabet] exists in the physieo-ehemieal world." 
Assuming that the material universe of fundamental ele¬ 
ments and natural laws has no aetual symbolie eode as a 
basie eonstituent, then, as with the ease of ultralogies, it 
is, at the least, rational to assume that the proeesses and 
eoneepts assoeiated with an information theory analog 
model is a required eondition for our universe to exist and 
funetion. Although we may only be able to eomprehend 
eertain physieal proeesses by means of information the¬ 
ory as an analog model this does not alter the statement 
that its applieation to the non-mental material world is 
an assumption that may never be fully established. 

As stated previously, the Sm, P, T sequenee of Gitt in¬ 
formation eonsequenee operators, from the natural world 
viewpoint, most probably are applied sequentially and 
taken as a eomposition they do not, in general, eorre- 
spond to a single eonsequenee operator. Faeh of these 
operators is a restrietion to the natural world of three 
ultralogies *Sm, *P, *T, whieh are direet extensions of 
Sm, P, T to the nonstandard physieal world as it is de- 
seribed in the Herrmann referenees. However, the se¬ 
quential applieation of these three ultralogies must still 
hold if it holds for Sm, P, T. But, as will be shown, this is 
not the ease if a speeial ultralogie and ultrawords 


(Herrmann, 1994a,b) are applied, where this ultralogie 
and ultrawords behave as an underlying eontrol. In Gitt 
(1997, fig. 26, p. 137) relative to a seriptural interpreta¬ 
tion, the A eorresponds to a portion of the information 
eontained in the genetie eode in the DNA; Sm(A) is a de- 
seription for the reading of the eode, the meaning of the 
information in A, the rules, the instruetions; P(Sm(A)) is 
a deseription for the aetual protein synthesis in living 
eells, the eonstruetion of entire organisms, the realization 
of all biologieal funetions; and the T(P(Sm(A))) is a de¬ 
seription that would define a partieular life-form by 
means of a eomplete deseription of its eharaeteristies or 
as an integrated time ordered sequenee of deseriptions. 
(Note: The aetual statements given in Gitt's figure 26 
have been slightly extended.) From the viewpoint of 
models, these partieular eonsequenee operators and their 
eorresponding ultralogies answer affirmatively the fol¬ 
lowing question posed by one of the worlds foremost sei- 
entists. Hermann Weyl is eredited with writing: 

Is it eoneeivable that immaterial faetors having 
the nature of images, ideas, "building plans" also in¬ 
tervene in the evolution of the world as a whole? 

Unfortunately, there is a fundamental error displayed 
in Gitt's figure 26 (p. 137). The figure indieates that the 
souree (the Greator) of the information neeessary for the 
generation of "life" is not within the seientifie boundary. 
This, of eourse, is eontradieted by a seriptural interpreta¬ 
tion for the ultralogie and ultraword notion. Not only are 
*Sm, *P, ’^T ultralogies that yield the appropriate results, 
but using Theorems 7.3.1 and 7.3.4 for developmental 
paradigms, or as they are applied to general paradigms 
(Herrmann, 1993, p. 92) in the appropriate eases, for any 
A there exist four ultrawords wsmy wp, wp, w' and the 
single ultralogie *S sueh that, when *S is restrieted to 
natural world symbol strings^!, we have (1) *S(wsm) = 
Sm(A), (2) "SM = P(Sm(A)), (3) "S(wt)} = 
T(P(Sm(A))), and wsm, wp, wp e "S(w')}. This illustrates 
the behavior of the ultralogie "S as being fundamental in 
eharaeter, and how it exereises an additional eontrol over 
the results of all other ultralogies that are extensions of 
speeifie natural world inner-logies sueh as Sm, P, T. In 
eaeh ease, these ultralogies behave, at the least, in the 
same manner as a eonsequenee operator would behave; 
but, they ean be elassified in many ways as infinitely more 
powerful than natural world or standard eonsequenee op¬ 
erators. Henee, there is a seientifie deseription for the be¬ 
havior of the Greator souree and the natural world results 
generated by this souree eannot be differentiated, by nat¬ 
ural means, from the Sm, P, T. The seriptural statements 
that Gitt uses to identify the "sender" as the Greator are 
the exaet type of statements mentioned in Herrmann 
(1984) where ultralogies and ultrawords are used as a 
model for God's ereative and sustaining proeesses. This 
applieation should help to elarify the relation between in- 
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formation theory as presented by Gitt and previous work 
in the area of ultralogies and ultrawords. 

Our final illustrations will indieate how Gitt informa¬ 
tion as eneoded within eonsequenee operators might ap¬ 
ply to other aspeets of genetie eoding. Suppose that 
''eomplexity'' is measured by the T deseription for the 
eharaeteristies assoeiated with a biologieal entity. Sup¬ 
pose that you are given P(Sm(A)) and two distinet eonse¬ 
quenee operators Ti, To. Then stating that To(P(Sm(A))) 
is as or more complex than Ti(P(Sm(A))) means that (I) 
Ti(P(Sm(A))) cz To(P(Sm(A))). Further, one eould also 
write that Ti(P(Sm(A))) is as or less eomplex than 
To(P(Sm(A))). Notiee that eomplexity in this ease is a di- 
reet relative measure of Ti eompared with another To. 
There are eonsequenee operators that satisfy (I) for any B 
(z£\. However, in general, ean eomplexity be inereased or 
deereased, at the T information level, by requiring the 
eharaeterizing deseription to be obtained by ehoosing 
from two independent distinet eharaeterizing deserip- 
tions Tj(P(Sm(A))),T 2 (P(Sm(A)))? Suppose T], T 2 are 
two distinet apobetie eonsequenee operators applied to 
the same P(Sm(A)), but the results are distinetly differ¬ 
ent, one from another, at least with respeet to one eharae¬ 
terizing statement. The previous question is equivalent 
to the next question. Gan it be assumed that (II) To(X) = 
Tj (X) u T 2 (X) defines a single apobetie eonsequenee op¬ 
erator To on nonemptywhere P(Sm(A)) (z£\ and 
the T], T 2 are independent? The term independent means 
that there is no relationship, aeeept for a set-theoretie 
identity relationship, between the T], T 2 that is express¬ 
ible in terms of the set-theoretie operators used to obtain 
the theory of eonsequenee operators. For example, sup¬ 
pose that sueh a eonsequenee operator To exists. Then a 
eharaeteristie X g To(P(Sm(A))) is either a member of 
T](P(Sm(A))) or a member of T 2 (P(Sm(A))) and a ehar¬ 
aeteristie Y in T](P(Sm(A))) or in T 2 (P(Sm(A))) is a 
eharaeteristie in To(P(Sm(A))) and no other eharaeteris¬ 
ties exist in To(P(Sm(A))). This implies that To is a result 
that is as or more eomplex than the result obtained from 
T] or from Tz or from both. Further, To(P(Sm(A))) deter¬ 
mines no other eharaeteristies. Notiee that if (II) holds, 
then (I) holds for eaeh z = 1, 2. 

In the appendix (with expanded proof) is a result that 
shows that (II) does not define a eonsequenee operator if 
seleetion from two independent sets of eharaeteristies is 
required. In partieular, it is shown that if To is a eonse¬ 
quenee operator defined oni^i, then for eaeh X 
T](T 2 (X)) = T 2 (T](X)); i.e. the eomposition of T], Tz is a 
eonsequenee operator and eomposition is a eommutative 
proeess. This eommutative requirement is a very speeial 
relationship that must exist between T] and Tz and shows 
that no sueh eonsequenee operator exists if independ- 
enee is required. On the other hand, if (III) Ti(Tz(X)) = 


Tz(Ti (X)) for eaeh X then the eomposition TiTz is a 
eonsequenee operator and (IV) T](X) u Tz(X) a 
Ti(Tz(X)) for eaeh X Thus far, other than To being a 
eonsequenee operator, it has not been determined 
whether (III) is suffieient in order to replaee in (IV) c 
with =. If (III) is not suffieient for this purpose, then this 
is a rather interesting result sinee the required eonse¬ 
quenee operator eomposed of the eomposition of T], Tz 
that is needed to yield the right hand side of (II), at the 
least, would also be eapable of yielding T](X) u Tz(X) 
possibility adjoined with other eharaeteristies neither in 
Ti(X) nor in Tz(X). The following simple example shows 
that To as defined need not be a eonsequenee operator. 
Let = {a,b,c}. In binary pair form, let T] = {(0 
,{a}),({b},{a,b,e}),({a,b},{a,b,e}),({b,e},{a,b,e}),({a,b, 
e},{a,b,e}), ({a},{a}), ({e},{a,e}),({a,e},{a,e})} and T 2 
{(0,{b}),({a},{a,b}),({b},{b}), ({e},{b,e}), 

({a,b},{a,b}),({a,e},{a,b,e}),({b,e},{b,e}),({a,b,e},{a,b 
,e})}. The relations T], T 2 represent eonsequenee opera¬ 
tors. But, To (0) = {a,b} and To({a,b}) = {a,b,e}. 
Henee, axiom (2) does not hold. Also notiee that 
Ti(Tz(0)) = Ti({b}) = {a,b,e}, but Tz(Ti(0)) = Tz( 
{a}) = {a,b}. On the other hand, for the above if 
T]({a}) = {a,b} and T 2 ({a}) = {a,e} and T], Tz are ex¬ 
tended as defined in the above seetion 'The Pragmatie 
Level,'' then To is a eonsequenee operator. 

There are other rather obvious ways to inerease [resp. 
deerease] eomplexity. For example, relative to (I), there 
are eonsequenee operators T], T 2 sueh that (V) for eaeh B 
e^i, Tz(B) d Ti(B). If B = P(Sm(A)), then this elearly 
yields the same or an inerease [resp. deerease] in eom¬ 
plexity. But, Theorem 2 in the appendix shows that if (V) 
holds, then we again have the same dependeney state¬ 
ment that TiTz = TzTi. On the other hand, a more direet 
way to give a possible inerease in eomplexity is to let A, B 
dJ^l.A cz B and A and B are eonsidered portions of the in¬ 
formation in the genetie eode in DNA. Then 
T(P(Sm(A)))) dT(P(Sm(B))). For biologieal entities, this 
ean be interpreted as predieting, what is rather obvious, 
that a possible greater eomplexity ean be obtained from a 
fixed T by applying Sm to an inereased portion of the in¬ 
formation eontained within the genetie eode in the DNA, 
information that exists originally. However, in this ease, 
to have a possible inerease in eomplexity it is neeessary 
that P(Sm(A)) ^ P(Sm(B)). Reeall that, as in all previous 
eases, it is always assumed that T(P(Sm(A))) and 
T(P(Sm(B)) are eomplete and eonsistent deseriptions. 
Note that the teehnieal results in this seetion also apply 
to the P and Sm operators. Seripturally, the speeial rela¬ 
tionship between these eonsequenee operators, with 
their eneoded information, that is required to inerease or 
deerease eomplexity gives further meaning to sueh state¬ 
ments as Hebrews 1:3. 
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In the above applieations, it is assumed that eonse- 
quenee operators yield an ideal model for Gitt informa¬ 
tion theory. This model would need to be modified if 
modifieations to the Gitt information or the information 
proeesses oeeurred. However, using Gitt's Theorem 1 
(Gitt, 1997, p. 47), it is rational to assume that sueh mod¬ 
ifieations eould only be produeed through applieations of 
additional mental aetivity. It is self-evident, that if eonse- 
quenee operators are used as a mathematieal model for 
Gitt's eoneept of information and sueh an information 
seheme is aeeepted by the seientifie eommunity, then 
sueh results as presented here would most eertainly re¬ 
quire a rejeetion of the basie meehanisms that evolution¬ 
ist elaim yield a diversity of life-forms. 

Conclusions 

In this paper, there is developed a reasonable relation be¬ 
tween eonsequenee operators and information theory as 
presented by Gitt (1997). Although eertain aspeets of 
Gitt's theory may not be formulated in an aeeeptable 
manner, when re-formated, many of the theorems used 
for Gitt's theory are shown to be but deduetive eonelu- 
sions obtainable from the theory of eonsequenee opera¬ 
tors. It has also been shown that, relative to a seriptural 
interpretation of this Gitt information seheme, the 
souree of life produeing biologieal information eorre- 
sponds to the seientifieally deseribable eoneepts of 
ultralogies and ultrawords. 

It is elear, however, that Gitt information theory, if it 
is aeeepted as a basie model for eertain biologieal pro¬ 
eesses, may have a very profound effeet upon those pro¬ 
eesses that evolutionists elaim lead not only to Hife'' but 
also to the diversity of life-forms. If random mutations are 
random alterations in the eharaeteristies of a biologieal 
entity that are, neeessarily, not dependent upon the origi¬ 
nal biologieal eharaeteristies, then this model would tend 
to disallow random mutations as a viable souree of new 
evolutionary Gitt information. Mathematieians have 
produeed an extensive theory of eonsequenee operators 
and, henee, the mathematieal model presented in this 
paper eould be a very useful and additional tool in analyz¬ 
ing sueh elaimed evolutionary proeesses. 

Glossary 

Analog model: In this paper, this is a theory that mimies a 
physieal seenario—physieal proeesses, physieal eharae¬ 
teristies, or natural system behavior—by applieation of 
objeets or proeesses distinetly different from those dis- 
eussed within the physieal seenario. 


Gontent: All of the effeets a partieular string of symbols 
has upon the mind of an individual who reeognizes the 
string as meaningful. 

Diseipline dietionary: A eolleetion of terms and phrases 
that has meaning for individuals who are assoeiated 
with a speeifie diseipline. 

Equivalenee elass: Although this ean be formally defined, 
for this paper, it is the eolleetion of all meaningful 
strings of symbols that are adjudged to be ''saying the 
same thing'' or as having the "same relative meaning." 
Independent eonsequenee operators: This means that 
there is no relationship, aeeept for an identity relation¬ 
ship, between the eonsequenee operators that is ex¬ 
pressible in terms of the set-theoretie operators used 
to obtain the theory of eonsequenee operators. 
Inner-logies: The mental-like patterns that model behav¬ 
ior of or prediet behavior for a speeifie natural system 
eontained within our universe. 

Internal transfer of information: This is information that 
is transferred between the Gitt information levels. 
Model: A eolleetion of statements that uses entities that 
need not eorrespond to the aetual objeets under eon- 
sideration. The relationships that exist between spe¬ 
eifie entities within the statements are used to 
deseribe relationships that exist between the aetual 
objeets under eonsideration. It is these relations that 
mirror the behavior of the aetual objeets being dis- 
eussed. 

Natural system: A set or arrangement of physieal entities 
within our universe that are so related as to form an 
identifiable whole. 

Physieal axiom: A statement using terms denoting as¬ 
sumed physieal entities that is obtained by induetion 
using empirieal evidenee. 

Readable sentenee: Another name for a word. 
Representative: A single member of an equivalenee elass. 
Ultralogies: An objeet that behaves like a mental proeess 
but is infinitely more powerful than any sueh proeess 
that models behavior that oeeurs within our universe. 
Word: A nonempty finite string of symbols. Sueh a string 
ean also eorrespond to visual and audio impressions. 

Appendix 

Theorem 1. Let G be the set of all consequence operators 
defined on £\. Let C], Cz e G and, for each X let 
Co(X) = Ci(X) u C 2 (X). If Co e G, then for each X ezli, 
Ci{Ci{X)) =C2(Ci(X)j. 

Proof. First notiee that Co is a mapping on the power 
set oiJlx into the power set oiJI\ and satisfies axioms 1 
and 3 for eonsequenee operators. Two auxiliary results 
need to be established using our three axioms. 
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Suppose that and C e C. From axiom 1, we 

have that X u Y e X u C(Y) e C(X) u C(Y). Applieation 
of axiom 3, yields that (1) C(X u Y) e C(X u C(Y)) e 
C(C(X) u C(Y)). Smee X eX u Yand YeX u Y, axiom 3 
yields that C(X) a C(X u Y), C(Y) c C(X u Y). Conse¬ 
quently, C(X) u C(Y) c C(X u Y). Applying axiom 2, it 
follows that (2) C(C(X) uC(Y)) eCfCfXu Y)) = C(Xu 
Y). It follows from (1) and (2) that (3) C(Xu Y) = C(X u 
C(Y))=C(C(X)uC(Y)). 

For a given C g (?, a Y is ealled a C-system if and 
only if C(Y) a Y, whieh is equivalent to C(Y) = Y. Note 
that for any eonsequenee operator C g is a C-sys¬ 
tem. Let S(C) be the nonempty set of all C-systems for a 
given C G (?. Suppose that (4) 0 e S(C) and (5) X = 
n {YI Y G Let arbitrary Y g S(C). Then C(Yj e Y. But 
fixed X c Y implies that C(X) c C(Y), whieh implies that 
C(X)en{C(Y)|YG S(C)} = n{Y|YG S(C)} =Xsinee 

Y is arbitrary. Henee (6) X g S(C). _ 

For eaeh Ci, Ci ^ G define Ci < C 2 if and only if for 
eaeh X g Jl\, Ci(X) a C 2 (X). The binary relation < is a 
partial order oni^i. The algebra ((?,<), along with other 
objeets and relations is shown by Wojeieki (1970) to be a 
eomplete lattiee. Our interest is in the strueture of the 
least upper bound (the supremum) Cj v Cz for any Cj, 
Cz G G. As shown by Wojeieki (1970, p. 276) for any X cz 
Ju (CivCz)(X) =Yx = n{Y^JilX^Y = Ci(Y) = 
C 2 (Y)}. Thus the Yx is by (6) a Cj-system and C 2 -system. 
Indeed, intuitively the smallest (with respeet to c ) sueh 
eommon C-system. Now X c Yx implies that X c Ci(X) 
e Ci(Yx) = Yx and X e C 2 (X) e C 2 (Yx) = Yx. Conse¬ 
quently, Ci(X) u C 2 (X) e Yx. Further, Ci(X) cz Ci(X) u 
C 2 (X), C 2 (X) e Ci(X) u C 2 (X). Define for eaeh X 
CofX) = Cl (X) u C 2 (X) and assume that Co e G. First no- 
tiee that Ci < Co, Cz < Co and Co < Cj v Cz. Thus Co = Ci 

V Cz. This implies that for arbitrary X Ci(X) u 

C 2 (X) = Yx = Ci(Yx) = C 2 (Yx) by (6). Therefore, Cjf 
CifX) u C 2 (X)) = Ci(Yx) = C 2 (Yx) = C 2 (Ci(X) u 
C 2 (X)). From (3), Ci (X u C 2 (X)) = C 2 (X u Cj (X)). But, 
axiom 1 yields that Ci (C 2 (X)) = C 2 (Ci (X)) and the result 
follows. 

Theorem 2. Let G be the set of all consequence operators 
defined onJl\. Let Ci, Cz ^ G. Then C 2 < Cj if and only if 
C 1 C 2 = C 2 C 1 = Cl. 

Proof. As shown in Herrmann (1987, p. 7), Cz < Ci if 
and only if the eomposition C1C2 = Ci. Assume that Cz < 
Cl. Then for arbitrary X c Ci(C2(X)) = Ci(X) cz 
C 2 (Ci(X)) e CifCifX)) = Ci(X) implies Ci(C2(X)) = 
C2(Ci(X)) = Ci(X). The eonverse is obvious and this 
eompletes the proof. 
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Photo Essay 


Fluted vase or sensory appendage? 

The scarab beetle pictured in these scanning electron mi¬ 
crographs is a member of the Family Scarabaeidae in the 
Order Coleoptera. It has chewing mouth-parts (pro¬ 
tected and not shown) and well-developed antennae that 
are folded into slots built into its exoskeleton (Figure 1). 
In addition, a pair of hard, opaque, waterproof wings 
(called elytra) which cover and protect the thin flight 
wings and the body characterizes the scarabs. Many of 
them have brilliant colors and patterns, but most are dull. 
They range in size from less than 1/32 in. (1 mm) to more 
than 6 in. (15 cm) in length. One of the most famous of 
the scarabs is the dung beetle, with many different spe¬ 
cies, which according to some is responsible for most of 
the earth moving on the planet. 

The closer one looks at the surface features of living 
creatures, the more intricacy and detail becomes appar¬ 
ent to the observer. Notice for example, as a small portion 
of the scarab body near the antenna and the compound 
eye is enlarged (Figure 2), what appeared to be white 
hair-like structures in Figure 1 now takes on more of a 
three-dimensional appearance. The compound detail of 
the eye becomes apparent, as does the ribbed nature of 
those objects we once thought were merely spines. It is 
now clear that there are indeed spines on our subject, but 
they are much different from the fluted structures we are 
studying. These structures are tapered at the end where 
they appear to be embedded into pores on the 
exoskeleton. In Figure 3, the dramatic detail of these 
fluted vases now becomes clear. They have fluted ridges 
which terminate in an open mouth surrounded by spines 
and they are hollow. It appears that they serve some sen¬ 
sory function, perhaps communicating temperature and 
humidity changes or the proximity of a food source to the 
organism. If one were to study only a single magnification 
of an object, an erroneous assumption about what we are 
observing could easily be made. 

What is abundantly clear from the world of the elec¬ 
tron microscope is that there is order and complexity at 
all levels of magnification, from lOOX to 10,000X—an or¬ 
der that speaks of an ordering intelligence. I postulate 
that this Intelligence is God. 

Mark H. Armitage 
Azusa Pacific University 
P.O. Box 7000 
Mary Hill Center 101 
Azusa, CA 91702-7000 



Figure 3. Single fluted structure. 
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How Gradual Evolution Is Disproved In the Textbooks 

Randall Hedtke* 

Abstract 


Jevons’ Rule states that a single absolute conflict 
between fact and a hypothesis is fatal to that hy¬ 
pothesis. Darwin’s theory of gradual evolution 
cannot logically be sustained because it is a theory 
which is in direct conflict with paleontological 
facts and is thus falsified by Jevons’ Rule. This 
conflict between Darwin’s theory and paleontol¬ 
ogy was known from the time Darwin’s book was 
published, but reliable investigative procedures 
were not allowed to stand in the way of the materi¬ 
alists’ determination to establish an explanation 
for the origin of life. Thus began a policy of sup¬ 
pression, calculated ignorance, and deliberate 
closed-mindedness regarding unfavorable evi¬ 


dence on the part of macroevolutionists in science 
education. Today the teaching of evolution is doc¬ 
trinal rather than genuinely theoretical; it is a 
curriculum deliberately tailored to indoctrinate 
rather than educate and a curriculum whose pal¬ 
pable intellectual duplicity must be exposed. 

When the gradualists’ theory of macroevolu¬ 
tion is analyzed in the context of paleontological 
facts, it is disproved by the obvious lack of inter¬ 
mediate fossil forms. Darwin foresaw this problem 
as did the theistic evolutionist, St. George Mivart, 
whose ideas are explored here. Mivart formulated 
an early version of the punctuated equilibrium 
model, a version predicated on Divine miracles. 


Introduction 

Darwin believed that all life forms are related and have 
descended from a common ancestry by a gradual natural 
process which came to be called evolution. Today, how¬ 
ever, it is a common practice to distinguish between two 
types of evolutionary change. The first is sometimes la¬ 
beled microevolution and involves minor changes, which 
can be observed or easily inferred from scientific evi¬ 
dence. The second usage, macroevolution, designates the 
belief that the major adaptive forms such as fish, amphib¬ 
ians, reptiles, etc. are all related. The word “evolution” as 
used in this paper, is referring to the concept of macro¬ 
evolution. Like all other theories, macroevolution exists 
to be overthrown if possible and no amount of belief in it, 
as a doctrine, should prevent declaring it disproved. All of 
the pertinent evidence necessary to disprove evolution is 
in place. Although all explanations for the origin of life 
incorporate a religious element, the validity or invalidity 
of evolution is first and foremost an issue of good science 
versus bad science. 


^Randall Hedtke, Route 1, Box 138, Barrett, MN 56311. 
Received 13 February 1999; Revised 25 July 1999. 


The Untestable and Inconclusive 
Evidence for Evolution 

Humanism is a materialistic belief which requires a mate¬ 
rialistic explanation for origins. Darwin's religious orien¬ 
tation also provided the motivation for presenting his 
theory in a dogmatic rather than scientifically objective 
way. He tailored his theory to make it more convincing in 
terms of his personal belief system. The legacy of Darwin 
is that today religious humanism stands in the way of ob¬ 
jectively looking at evolution theory. 

Evolution by means of gradual change has dual roles as 
both scientific theory and religious doctrine. In his auto¬ 
biography, Charles Darwin described his humanistic reli¬ 
gious belief: 

A man who has no assured and no present belief 
in the existence of a personal God or a future exis¬ 
tence with retribution and rewards, can have for his 
rule of life, as far as I can see, only to follow those 
impulses and instincts which are the strongest or 
which seem to him the best ones. A dog acts in this 
manner, but he does so blindly. A man on the other 
hand, looks forwards and backwards, and compares 
his various feelings, desires, and recollections. He 
then finds, in accordance with the verdict of the 
wisest men, that the highest satisfaction is derived 
from following certain impulses, namely the social 
instincts. If he acts for the good of others he will re- 
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ceive the approbation of his fellow men and gain 
the love of those with whom he lives; and this latter 
gain undoubtedly is the highest pleasure on this 
earth. By degrees it will be more intolerable to him 
to obey his sensuous passions rather than his high¬ 
est impulses, whieh when rendered habitual may be 
almost ealled instinets. His reason may oeeasionally 
tell him to aet in opposition to the opinion of oth¬ 
ers, whose approbation he will then not reeeive; but 
he will still have the solid satisfaetion of knowing 
that he has followed his innermost judge or eon- 
seienee (Himmelfarb, 1959, pp. 318-319). 

Darwin's belief seems to be the forerunner of the hu- 
manistie doetrine expounded in the Humanist Mani¬ 
festo: 

Religious humanists regard the universe as self- 
existing and not ereated. Humanism believes that 
man is part of nature and that he emerged as the re¬ 
sult of a eontinuous proeess (Kurtz, 1984, p. 8). 

We find insuffieient evidenee for belief in the 
existenee of a supernatural; it is either meaningless 
or irrelevant to the question of the survival and ful¬ 
fillment of the human raee. As non-theists we begin 
with humans not God, nature not deity (Kurtz, 
1984, p. 16). 

In order to expose the faet that evolution by means of 
natural seleetion is disproved in the textbooks, one must 
not beeome beguiled by evolution's doetrinal aspeets. 
Evolution must be held strietly aeeountable as a seientifie 
theory. To do that, we need apply only one simple rule of 
logie, whieh is taken from W. Stanley Jevons (1958, p. 
516): ''A single absolute eonfliet between faet and hypo¬ 
thesis is fatal to the hypothesis". Jevons is merely stating 
an obvious elementary rule of logie that is applied in ev¬ 
ery walk of life. One ean hardly get through the day with¬ 
out eonseiously or subeonseiously using Jevons' Rule. It 
applies equally well to theories. 

In evaluating the body of evolutionary evidenee in 
the textbooks, we find that two eategories exist, the 
untestable, ineonelusive evidenee and the testable, eon- 
elusive evidenee. Within the ineonelusive eategory we 
have the fossil evidenee for alleged human evolution, al¬ 
leged vestigial organs, eomparative anatomy, eompara- 
tive embryology, and geographie distribution. These are 
the same ineonelusive evidenees that Darwin employed 
in writing the Origin of Species. These eannot be inter¬ 
preted eonelusively beeause no empirieal test is possible 
to prove the evolutionary interpretations. Sueh evi¬ 
denee is open to eounterinduetion or alternative points 
of view. The eounterinduetive interpretations are also 
ineonelusive. The proeess of entertaining alternative in¬ 
terpretations has the effeet of removing the entire body 
of ineonelusive evidenee from the arena of dogma and 


putting it into the realm of seientifie objeetivity where it 
belongs. 

Therefore, the first step in our eritieism of eus- 
tomary eoneepts and eustomary reaetions is to step 
outside the eirele and either to invent a new eon- 
eeptual system, for example, a new theory that 
elashes with the most earefully established observa¬ 
tional results and eonfounds the most plausible 
theoretieal prineiples, or to import sueh a system 
from outside seienee, from religion, from theology, 
from the ideas of ineompetents, or the ramblings of 
mad men. This step is, again, eounterinduetive. 
Counterinduetion is thus both a faet—seienee 
eould not exist without it—and a legitimate and 
mueh needed move in the game of seienee 
(Feyerabend, 1975, p. 68). 

Considering Darwin's underlying religiousity and the 
faet that evolution is a doetrine of eertain religions, the 
dogmatie treatment of this ineonelusive evidenee in the 
publie sehool textbooks eonstitutes a possible violation of 
the First Amendment Establishment Clause of the 
United States Constitution. That elause states that 
''Congress shall make no law respeeting an establishment 
of religion, or prohibiting the free exereise thereof." We 
ean demonstrate how an alternative explanation is possi¬ 
ble with the evidenee for alleged human evolution. In the 
textbooks, fossil speeimens are interpreted in terms of an 
a priori belief in evolution. Regarding the origin of hu¬ 
mans, an alternative point of view is that fossil speeimens 
are remains of extinet raees of human beings or extinet 
speeies of primates having nothing to do with evolution. 
Extinetion we know is a faet in the natural seheme of 
things. In addition, many of the speeimens were diseov- 
ered on eontinents that presently host populations of pri¬ 
mates. Experts will argue the aneestry of a fossil speeimen 
endlessly beeause there is no empirieal test to prove an¬ 
eestry. 

Counterinduetion ean apply to all the untestable, in¬ 
eonelusive evidenee. With little effort it is possible and 
useful to formulate legitimate, nonevolutionary explana¬ 
tions for any of evolution's untestable evidenees. Evolu¬ 
tion theorists have not reeeived any speeial dispensation 
in the United States Constitution allowing only their bi¬ 
ased interpretations to be taught. Darwin knew that his 
evidenee was vulnerable to eounterinduetion whieh is 
probably why, in the Introduetion to the Origin, he 
begged the publie's indulgenee to postpone publishing 
"eonelusions direetly opposite." 

For I am well aware that seareely a single point is 
diseussed in this volume on whieh faets eannot be 
addueed, often apparently leading to eonelusions 
direetly opposite to those at whieh I have arrived. A 
fair result ean be obtained only by fully stating and 
balaneing the faets and arguments on both sides of 
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each question; and this cannot possibly be here 
done (Darwin, 1909, p. 20). 

Darwin regarded the Origin as a mere abstract of a 
complete account which he assured the public he would 
provide in the future. Originally he wrote that in ''two or 
three more years'' he would finish the complete account. 
But in the final edition of the Origin he changed his 
mind. 

My work is now nearly finished; but as it will take 
me many more years to complete it, and as my 
health is far from strong, I have been urged to pub¬ 
lish this Abstract (Peckham, 1959, p. 71). 

Presumably a completely developed version of his the¬ 
ory would have included counterinduction, but Darwin's 
postponement in presenting alternative views turned out 
to be permanent and persists to this day. It is still the 
practice of most evolutionists to ignore alternative views. 
Why was it "impossible" for Darwin to include counter¬ 
induction? He may have known that evolution was more 
of a religious doctrine than a scientific theory, and per¬ 
haps he was reticent to present any religious views except 
his own. It is scientifically archaic, however, to consider 
only certain prejudicial interpretations of data. 

The Testable or Conelusive Evidenee 

Evolution by means of natural selection contains a pre¬ 
diction that would ultimately determine its validity. The 
testable prediction was that abundant transitional fossils 
would be discovered and that the alleged transitional fos¬ 
sils would reveal a gradual evolutionary change from sim¬ 
ple to complex in both the plant and animal kingdoms. 
But that is not what the real fossil record tells us. 

One class of facts, however, namely, the sudden 
appearance of new and distinct forms of life in our 
geological formations supports at first sight the be¬ 
lief in abrupt development. But the value of this ev¬ 
idence depends entirely on the perfection of the 
geological record in relation to periods remote in 
the history of the world. If the record is as fragmen¬ 
tary as many geologists strenuously assert, there is 
nothing strange in new forms appearing as if sud¬ 
denly developed (Darwin, 1909, p. 249). 

In the following statement Darwin substantiated his 
position on the lack of intermediate links: 

Why then are not every geological formation and 
every stratum full of such intermediate links? Geol¬ 
ogy assuredly does not reveal any such finely gradu¬ 
ated organic chain; and this, perhaps, is the most 
obvious and serious objection which can be urged 
against the theory. The explanation lies, as I be¬ 
lieve, in the extreme imperfection of the geological 
record (Darwin, 1909, p. 320). 


In other words, Darwin's theory was founded, not on 
the real fossil record that he and the scientific establish¬ 
ment recognized, but on a mythical, or idealized fossil re¬ 
cord with abundant transitional fossils that he believed 
would be forthcoming. Since Darwin formulated his the¬ 
ory, testing of the prediction has been going on for about 
150 years. In all of this time, only one or two questionable 
transitional fossils have been discovered, e.g. Archaeop¬ 
teryx as a transition between reptile and bird. It is now an 
embarrassment for proponents of evolution to insist, as 
Darwin did, that numerous intermediate fossils will be 
forthcoming. The time has arrived when it must be de¬ 
clared that the test is finished and it has negated the 
gradual evolutionary theory. Many contemporary evolu¬ 
tionists have spoken of the overthrow of gradualism; two 
sample quotes are given here. 

The absence of fossil evidence for intermediary 
stages between major transitions in organic design, 
indeed our inability, even in our imagination, to 
construct functional intermediates in many cases, 
has been a persistent and nagging problem for 
gradualistic accounts of evolution (Gould, 1980, p. 
127). 

We now have a quarter of a million fossil species 
but the situation hasn't changed much. The record 
of evolution is still surprisingly jerky and, ironically, 
we have even fewer examples of evolutionary transi¬ 
tion that we had in Darwin's time. By this I mean 
that some of the classic cases of Darwinian change 
in the fossil record, such as the evolution of the 
horse in North America, have had to be discarded or 
modified as a result of more detailed information— 
what appeared to be a nice simple progression when 
relatively few data were available now appears to be 
much more complex and much less gradualistic 
(Raup, 1979, p. 25). 

Gonsequently, gradualistic evolution by means of nat¬ 
ural selection is disproved. Even Darwin hinted at such 
paleontological disproof: 

The abrupt manner in which whole groups of 
species suddenly appear in certain formations, has 
been urged by several paleontologists—for in¬ 
stance, by Agassiz, Pieter, and Sedgwick— as a fatal 
objection to the belief in the transmutation of spe¬ 
cies (Darwin, 1909, p. 348). 

Regarding these paleontological problems, Gould 
used a quote from Darwin: 

The geological record is extremely imperfect and 
this fact will to a large extent explain why we do not 
find interminable varieties, connecting together all 
the extinct and existing forms of life by the finest 
graduated steps. He who rejects these views on the 
nature of the geological record, will rightly reject 
my whole theory (Gould, 1977, p. 14). 
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He would rightly reject it because a single absolute 
conflict between fact and hypothesis is fatal to the hypo¬ 
thesis Qevons' Rule). Darwin well understood that ulti¬ 
mately his theory would be accountable to such logic. 
The following epitomizes the relationship between the 
fossil record and Darwinism: 

The extreme rarity of transitional forms in the 
fossil record persists as the trade secret of paleontol¬ 
ogy. The evolutionary trees that adorn our text¬ 
books have data only at the tips and nodes of their 
branches; the rest is inference, however reasonable, 
not the evidence of fossils. Yet Darwin was so wed¬ 
ded to gradualism that he wagered his entire theory 
on a denial of this literal record (Gould, 1977, p. 

H). 

Darwin wagered a prediction and lost. The mythical 
fossil record that he and generations of evolutionists after 
him have believed in has not became a reality. The con¬ 
sensus opinion against Darwin's prediction, however, is 
currently being censored from school textbooks. Despite 
such censorship, one can say that gradual evolution is dis¬ 
proved in these same textbooks and that there is in them 
that which confirms the consensus rejection of gradual¬ 
ism. 

In textbooks there is a brief statement about the punc¬ 
tuated equilibrium theory which has become an accepted 
part of the evolutionary apologetic: 

Evidence from the fossil record has led some sci¬ 
entists to propose that speciation need not occur 
gradually but can occur in spurts. According to the 
theory of punctuated equilibrium, all populations 
of a species may exist for a relatively long time at or 
close to genetic equilibrium. Then the equilibrium 
may be interrupted by a brief period of rapid ge¬ 
netic change in which speciation occurs (Towle, 
1993,p. 249). 

This statement seems innocuous at first until one real¬ 
izes that it was formulated to take into account the ab¬ 
sence of numerous intermediate fossils predicted by 
gradual evolution. Its significance becomes striking be¬ 
cause it means that we have two opposing theories in the 
textbooks: one gradual and one abrupt. Both rely on the 
same fossil record which, of course, cannot support two 
opposing interpretations! The punctuated equilibrium 
theory is not a formal declaration by the evolutionists 
that gradual evolution is disproved, but it is nevertheless 
an indirect statement to that effect. 

Now that the mythical fossil record had been openly 
rejected by the realists, the gradualists must prove that 
the mythical fossil record upon which evolution is 
founded is real. It is not the skeptics' responsibility to try 
to prove that abundant transitional fossils do not exist. 


Instead, it is the gradualists' responsibility to prove that 
they do. This is the way matters should have played out 
from the very beginning. 

A Mechanic’s Obedience to Jevons’ Rnle 

An auto mechanic must abide unquestioningly by 
Jevons' Rule; it would be both impractical and ludicrous 
not to. Let us say the mechanic has been hired to start an 
automobile engine. He initially hypothesizes that the 
problem is with the battery or its electrical connections. 
When those potential problems are eliminated, the me¬ 
chanic unhesitatingly abandons his hypothesis and for¬ 
mulates a new one. 

The same principle applies to evolution theory regard¬ 
ing the fossil record except for the element of practicality. 
The real fossil record conflicts with the theory of gradual 
evolution, but because of evolution's religious and philo¬ 
sophical underpinning, evolution theorists are guided by 
metaphysical considerations rather than by scientific 
facts. It is nonetheless ludicrous for evolution theorists to 
be recalcitrant in obeying Jevons' Rule; they should reject 
gradualism. 

The leadership of the National Association of Biology 
Teachers (NABT, 1996) has refused to acknowledge the 
obvious absence of transitional fossils. It published a di¬ 
rective for teachers in every public school district on how 
to teach evolution. Two of their tenets read as follows: 
''Nothing in biology makes sense except in the light of 
evolution,"(p. 61) and "Specific textbook chapters on 
evolution should be included in biology curricula, and 
evolution should be a recurrent theme throughout biol¬ 
ogy textbooks and courses"(p. 62). Could a purely secular 
theory inspire that much evangelistic zeal? 

In that same document the NABT actually encourages 
biology instructors to teach a falsehood. "The fossil re¬ 
cord, which includes abundant transitional forms in di¬ 
verse taxonomic groups, establishes extensive and 
comprehensive evidence for organic evolution(p. 61). 
There is, in fact, an absence of transitional fossils, such 
that Jevons' Rule takes effect and Darwinian gradualistic 
evolution should be presented as a falsified hypothesis. 

On p. 61 the NABT states: "The model of punctuated 
equilibrium provides another account of the tempo of 
speciation in the fossil record of many lineages; it does 
not refute or overturn evolutionary theory, but adds to its 
scientific richness." "Scientific richness" should read 
"confusion". The NABT's endorsement of punctuated 
equilibrium is tantamount to admitting that they agree 
with paleontology, which has exposed the fact about 
abundant transitional fossils as being untrue. 
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How Mivart Descredited 
Gradualism in 1872 

Many people believe natural seleetion is the meehanism 
for gradualism and that gradual evolution is oeeurring in 
the environment. They reason that beeause the meeha¬ 
nism sounds reasonable, gradual evolution must be true 
regardless of the fossil reeord. This is rather like having 
the tail wag the dog. The eorreet reasoning is that the fos¬ 
sil reeord disproves gradual evolution, eonsequently the 
meehanism eannot be true. In faet the effieaey of natural 
seleetion to eause maeroevolutionary ehanges was dis- 
eredited in 1872 when Darwin eoneeded to the problem 
eoneerning how an organ might have even got started 
from rudimentary beginnings, a problem posed by St. 
George Mivart: 

It was inevitable that a great erowd of half-edu- 
eated men and shallow thinkers should aeeept with 
eagerness the theory of ''Natural Seleetion'7 We re¬ 
fer to its remarkable simplieity, and the ready way in 
whieh phenomena the most eomplex appear expli- 
eable by a eause for the eomprehension of whieh la¬ 
borious and persevering efforts are not required, 
but whieh may be represented by the simple phrase 
"survival of the fittest''. With nothing more than 
this, ean, on the Darwinian theory, all the more in- 
trieate faets of distribution and affinity, form and 
eolor, be aeeounted for; as well as the most eomplex 
instinets and the most admirable adjustments, sueh 
as those of human eye and ear (Mivart, 1871, p. 23). 

Mivart regarded natural seleetion as ineapable of pro- 
dueing new kinds or adaptive features. His eritieism of 
natural seleetion was as follows: 

Natural seleetion utterly fails to aeeount for the 
eonservation and development of the minute rudi¬ 
mentary beginnings, the slight and infinitesimal 
eommeneement of struetures, however useful those 
struetures may afterward beeome (Mivart, 1871, p. 

35). 

In other words, natural seleetion eannot play a role in 
the minute beginnings of useful struetures before they 
have a use. Should minute, indefinite, and fortuitous 
variations somehow be preserved in one direetion, they 
would merely result in an ineipient, funetionless organ on 
whieh natural seleetion is ineompetent to aet, sinee the 
ineipient organ eould not have eonferred an advantage in 
survival or reproduetion. 

That sueh variations should eome into existenee and be 
somehow preserved in one direetion is the miraeulous part 
of Darwinian evolution and thus not seientifieally ae- 
eountable. All explanations for the origin of life, whether 
theologieal or seientifie, ultimately rely on miraeles. 
Mivart eontinued with his opposition to Darwin's touting 
natural seleetion as a meehanism for major ehanges: 


The author of this book ean say that, although by 
no means disposed originally to dissent from the 
theory of "Natural Seleetion", if only its diffieulties 
eould be solved, he has found eaeh sueeessive year 
that deeper eonsideration and more eareful exami¬ 
nation have more and more brought home to him 
the inadequaey of Mr. Darwin's theory to aeeount 
for the preservation and intensifieation of ineipient, 
speeifie and generie eharaeters. That minute, fortu¬ 
itous, and indefinite variations eould have brought 
about sueh speeial forms and modifieations as have 
been enumerated in this ehapter, seems to eontra- 
diet not imagination, but reason. 

In spite of all the resourees of a fertile imagina¬ 
tion, the Darwinian, pure and simple, is redueed to 
the assertion of a paradox as great as any he op¬ 
poses. In the plaee of mere assertion of our igno- 
ranee as to the way these phenomena have been 
produeed, he brings forward, as their explanation, a 
eause whieh it is eontended in this work is demon¬ 
strably insuffieient. 

Of eourse in this matter, as elsewhere through¬ 
out Nature, we have to do with the operation of 
fixed and eonstant natural laws, and the knowledge 
of these may before long be obtained by human pa- 
tienee or human genius; but there is, it is believed, 
already enough evidenee to show that these as yet 
unknown natural laws or law will never be resolved 
into the aetion of "Natural Seleetion", but will eon- 
stitute or exemplify a mode and eondition or or- 
ganie aetion of whieh the Darwinian theory takes no 
aeeount whatsoever (Mivart, 1871, pp. 74-75). 

Darwin’s Response to Mivart 

In the final edition of the Origin(1872), Darwin ineluded 
a seetion for a response to Mivart in whieh he did not 
deny the validity of Mivart's ineipieney eritieism. 

I have now eonsidered enough, perhaps more 
than enough of the eases seleeted with eare by a 
skilful naturalist, to prove that natural seleetion is 
ineompetent to aeeount for the ineipient stages of 
useful struetures; and I have shown, as I hope, that 
there is no great diffieulty on this head. A good op¬ 
portunity has thus been afforded for enlarging a lit¬ 
tle on gradations of strueture, often assoeiated with 
ehanged funetions—an important subjeet, whieh 
was not treated at suffieient length in the former 
editions of this work (Darwin, 1909, pp. 243-244) 
Darwin surrendered further with this admission: 
"Even if the fitting variation did arise, it does not follow 
that natural seleetion would be able to aet on them, and 
produee a strueture whieh apparently would be benefieial 
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to the species'' (Darwin, 1909, p. 222). The significance 
of Darwin's concession to the validity of the incipiency 
problem is profound. It means, since natural selection 
cannot account for the beginning stages of an organ, it 
cannot account for the present existence of complete, 
functional organs and organisms. It is for this reason 
some people will perform mental contortions in order not 
to interpret Darwin literally. What was Darwin's alterna¬ 
tive? Could he disagree with Mivart and insist that natu¬ 
ral selection can account for incipient organs? Of course 
not; the superficial logic of natural selection would be 
shattered. The phrase ''survival of the fittest" would no 
longer have application and it would mean that incipient 
organs, with no survival value in the beginning, could 
make an organism more fit for survival in the end. It 
would be illogical to the Darwinian concept to have use¬ 
less organs mysteriously maintained and preserved by 
natural selection. Instead, Darwin's strategy was to con¬ 
cede to Mivart's criticism by giving natural selection only 
a secondary role, and advancing other methods by which 
evolutionary changes can be accomplished. This is seen 
in the latter part of the first quote in which Darwin 
stated: "I have shown, as I hope, that there is no great dif¬ 
ficulty on this head. "When Darwin responded thus to 
Mivart, he was not trying to defend his natural selection 
view against incipiency, since it is obviously indefensible. 
Instead he took Mivart to task for not informing his read¬ 
ers of alternative methods of evolution: 

When discussing special cases, Mr. Mivart 
passes over effects of use and disuse of parts, which 
I have always maintained to be highly important... 
He likewise often assumes that I attribute nothing 
to variations, independent of natural selection... 
(Darwin, 1909, pp. 218-219). 

Darwin formulated a new version of natural selection 
in an attempt to circumvent the incipiency problem. 
Other methods of evolution and this new version of natu¬ 
ral selection together overcome (in Darwin's mind) the 
difficulties confronting his theory which is why he as¬ 
serted that:"...there is no great difficulty on this head. " 
Darwin attempted to salvage evolution by natural se¬ 
lection by appealing to variations independent of natural 
selection which simply means that favorable variations 
will accumulate into new kinds by themselves. But there 
is no naturalistic mechanism for such to occur. It was a 
scenario that the naturalistic evolutionary establishment 
would not have embraced. Use and disuse of parts is Jean 
Lamarck's (1774-1829) theory that the mere need for a 
new organ or body part would enable an organism to ac¬ 
quire it out of necessity, but Lamarck's theory has been 
refuted by modern genetics. 

Darwin's new natural selection mechanism promoted 
the idea that useful gradations are always added, which is 
to say, that every evolutionary step must be useful. Since 


Darwin could not overcome the incipiency problem, he 
simply eliminated incipiency! " Gradations of structure, 
with each stage beneficial to changing species, will be 
found only under certain peculiar conditions" (Darwin, 
1909, p. 223). The air bladder in fishes, for example, 
would have become lungs in mammals by means of natu¬ 
ral selection acting on alleged gradations that were always 
useful. It was proposed that every evolutionary stage from 
air bladder to lungs had been beneficial to the intermedi¬ 
ate organisms. There is one very serious drawback, as Dar¬ 
win admitted: "It is therefore impossible to conjecture by 
what serviceable gradation the one could have been con¬ 
verted into the other; but it by no means follows from this 
that such gradations have not existed"(Darwin, 1909, p. 
237). This Darwinian statement demonstrated that the 
"always useful gradations" are not only beyond science; 
they are even beyond imagination! 

In effect, Darwin was saying that in order for natural 
selection to work, one must always have useful gradations 
which natural selection will then make useful for survival. 
This makes natural selection redundant as a creative 
mechanism, because if the variations were already useful, 
how could natural selection make them useful later? It is 
no wonder that evolutionary scientists did not adopt Dar¬ 
win's new natural selection mechanism. Their strategy 
instead has been to sweep the whole incipiency problem 
under the rug; it is simply omitted from typical introduc¬ 
tory biology textbooks. Darwin's belief in "serviceable 
gradations" again directs us back to the fossil record. 
These serviceable gradations must have been evident in 
nothing other than the elusive intermediate fossils! 

The History of Punctuated Equilibrium 

Few people realize that the punctuated equilibrium sce¬ 
nario was originally proposed by St. George Mivart under 
the name of "derivative creation. "Although a contempo¬ 
rary of Darwin, Mivart stuck with the real fossil record 
rather than the mythical one and, ".. .he utilized the gaps 
in the palaentological record...to support his view that 
evolution occurs through saltations (jumps) independ¬ 
ent of the operation of natural selection" (Gruber, 1960, 
p. 54). 

In his book. On the Genesis of Species^ Mivart de¬ 
scribed his own theory of origins, which overcomes the 
problems in Darwinian gradualism by means of natural 
selection. Mivart's theory of evolution centered on a be¬ 
lief in a Divine Being. 

Organic Nature speaks clearly to many minds of 
the action of an intelligence resulting, on the whole 
and in the main, in order, harmony, and beauty, yet 
of an intelligence the ways of which are not such as 
ours"(Mivart 1871, p. 253). 
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Mivart's aim was, 

...to support the doctrine that these species have 
been evolved by ordinary natural laws (for the most 
part unknown) controlled by the subordinate ac¬ 
tion of ''Natural Selection/' and at the same time to 
remind some that there is and can be absolutely 
nothing in physical science which forbids them to 
regard those natural laws as acting with the Divine 
concurrence and in obedience to a creative fiat orig¬ 
inally imposed on the primeval Cosmos, "in the be¬ 
ginning," by its Creator, its upholder, and its Lord. 
(Mivart, 1871, p. 255). 

Consequently, 

.. .an internal law presides over the actions of every 
part of every individual, and of every organism as a 
unit, and of the entire organic world as a whole. 
That by such a force, from time to time, new species 
are manifested by ordinary generation.. .That these 
"jumps"are considerable in comparison with the 
minute variations of "Natural Selection"—are in 
fact sensible steps, such as discriminate species 
from species. That the latent tendency which exists 
to these sudden evolutions is determined to action 
by the stimulus of external conditions. (Mivart, 
1871, p. 255). 

Therefore, according to Mivart, natural laws that were 
preordained by God induced the abrupt appearance of 
new species derived from antecedent species. The subor¬ 
dinate role of natural selection is to eliminate the ante¬ 
cedent species. The function of natural selection is thus 
relegated to an eliminating and stabilizing, not a creat¬ 
ing, mechanism. 

"Natural Selection" removes the antecedent spe¬ 
cies rapidly when the new one evolved is more in 
harmony with surrounding conditions. By some 
such conception as this, the difficulties here enu¬ 
merated, which beset the theory of "Natural Selec¬ 
tion" pure and simple, are to be got over. Thus, for 
example, the difficulties as to the origins and first 
beginnings of certain structures are completely got 
over (Mivart, 1871, p. 255-256). 

Mivart's sudden appearance explanation for origins, 
like the punctuated equilibrium model, overcomes un¬ 
resolved difficulties facing Darwinian gradualism, par¬ 
ticularly incipiency and the obviously abrupt 
appearance of species in the fossil record. But Mivart's 
derivative creation theory had a feature that made it un¬ 
acceptable to the prevailing naturalistic mindset of the 
Darwinists. It did not have an on-going naturalistic 
mechanism, being instead a teleological explanation for 
the origin of life. Teleology means that natural phenom¬ 
ena are determined not only by mechanical causes but 
by an overall design or purpose in nature. Mivart's the¬ 
ory called for a Divine Being and we know from Darwin's 


humanistic belief that the religious imperative of his 
theory was to deny the activity of a personal God. Any 
kind of abrupt explanation for the origin of life immedi¬ 
ately implies miracles and miracles imply a creator. It is 
for that reason Darwin was absolutely opposed to 
Mivart's theory: 

He who believes that some ancient form was 
transformed suddenly through an internal force or 
tendency into, for instance, one furnished with 
wings, will be almost compelled to assume...that 
many individuals varied simultaneously. He will 
further be compelled to believe that many struc¬ 
tures beautifully adapted to all the other parts of 
the same creature and to the surrounding condi¬ 
tions, have been suddenly produced; and of such 
complex and wonderful co-adaptation, he will not 
be able to assign a shadow of an explanation. To ad¬ 
mit all this is, as it seems to me, to enter into the 
realms of miracle, and to leave those of Science 
(Darwin, 1909, p. 250). 

Mivart's derivative creation theory is really a version of 
theistic evolution. Darwin's opposition to Mivart's theory 
tells us in no uncertain terms that any theistic evolution¬ 
ist who thinks he shares common ground with orthodox, 
atheistic, evolutionists is sadly mistaken. Teleology is still 
the forbidden element in the theorizing of orthodox evo¬ 
lutionists. 

Mivart's reward for betraying evolutionary orthodoxy 
was ostracism: 

Until the day of his death, Mivart was haunted 
by the hostility, latent and overt, of the small circle 
which had surrounded Darwin. The continuing, if 
not growing antipathy toward Mivart as both a man 
and scientist, expressed by those who were becom¬ 
ing the leaders of post-Darwinian science, virtually 
excluded him from the mainstream of science for 
which Darwinism was the source. This antipathy, 
gradually established the caricature of Mivart as a 
dogmatic and biased opponent of Darwinism, led 
for all practical purposes to the negation of his more 
pregnant observations. As an apostate he was for¬ 
gotten, relegated to the ash heap upon which lay 
the remains of all whose who, for one reason or an¬ 
other, selfish or unselfish, good of bad, sought to 
check the wholesale acceptance of all things Dar¬ 
winian (Gruber, 1960, p. 80). 

Where was the tolerance and the fabled scientific ob¬ 
jectivity and open-mindedness? And that was not the full 
extent of Mivart's tribulation. To add insult to injury, 
Mivart, a prominent Catholic layman, was excommuni¬ 
cated by Cardinal Vaughn for trying to advance an expla¬ 
nation for origins other than special creation (Gruber, 
1960, pp. 209-210). We must give Mivart credit for hav¬ 
ing the courage to stand up to the Darwinian juggernaut 
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and point out the incipiency problem. We must also ap¬ 
plaud him for having the mental fortitude to base his ori¬ 
gins theory on the real fossil reeord while others were 
eommitted to gradualism based on a mythieal fossil re¬ 
eord. Mivart's analysis was, in faet, a deelaration that Dar¬ 
winian gradual evolution was already disproved. It was 
beeause of this deelaration and his teleology that he was 
ostraeized and his work suppressed. His one fault seems 
to have been that he insisted on his theory being ae- 
eepted beeause it overeame ineipieney and aeeounted for 
the gaps in the fossil reeord. In aetuality it merely proved 
to be a superior theory to Darwinian gradualism in agree¬ 
ing with the faets, but it, like Darwinian gradualism, re¬ 
mained a tentative explanation and eould not be 
empirieally supported. 

About 120 years passed before orthodox evolutionists 
have again eonfronted the issue of the absenee of abun¬ 
dant intermediate fossils with the formulation of the 
punetuated equilibrium theory. Orthodox evolutionists 
finally had to admit that the mythieal fossil reeord is in¬ 
deed a figment of their imaginations and eould no longer 
be perpetuated in the real world. So why are not the for- 
mulators of punetuated equilibrium, Eldridge and 
Gould, ostraeized? Why was their punetuated equilib¬ 
rium theory aeeepted when Mivart's was not? It is obvi¬ 
ous that Darwin's objeetion to Mivart's theory applies as 
well to their punetuated equilibrium view. Both theories 
are based upon the abrupt appearanee of organisms. The 
answer is that the punetuated equilibrium model of 
Gould and Eldridge is not teleologieal; its miraeles are 
not ealled sueh and they do no demand a Miraele Maker. 
The punetuated equilibrium view fulfills the orthodox 
evolutionists' religious imperative to exelude God from 
the proeess of origins. To the evolutionist, the question 
of whether or not there was a Miraele Maker behind the 
obvious ''miraeles" is an issue for religion to diseuss, not 
seienee. 

The Need for Aeademie Honesty 
in Sehool Cnrrienla 

The general taxpayers and seientists should be in favor of 
an open presentation of the seientifie origins data and an 
honest evolutionary eurrieulum. Sueh a eurrieulum 
should eorreet the work of Darwin who was dedieated to a 
form of religious indoetrination rather that to seientifie 
open-mindedness. By his own admission he knew that his 
data were subjeet to "eonelusions direetly opposite". 

What would eonstitute an enlightened and aeademi- 
eally honest origins eurrieulum? Eirst and foremost it 
would ineorporate eounterinduetion (alternative expla¬ 


nations) in keeping with seientifie objeetivity. It should 
also inelude all of the pertinent information unfavorable 
to evolution that is presently eensored. It should detail 
the "ineipieney problem" and Darwin's response to it. It 
ought to inform students of Darwin's new eoneept of nat¬ 
ural seleetion that required gradations that were always 
useful. Students should be informed that in every field of 
investigation the real data are the only data seientists 
eonsider reliable. They must learn how evolutionary in¬ 
vestigators have promoted a mythieal fossil reeord rather 
than the real one. When the real fossil evidenee is ana¬ 
lyzed, Jevons' Rule applies and gradual evolution stands 
disproved. Students should be allowed to deeide for 
themselves whether or not to apply Jevons' Rule. In an ae- 
ademieally honest origins eurrieulum, diseussions of the 
punetuated equilibrium model ought to inelude Mivart's 
pioneering "derivative ereation" theory, whieh, like the 
punetuated equilibrium view, was formulated to take 
into aeeount the absenee of abundant intermediate fos¬ 
sils. Students should learn that both theories are similar 
in that neither is seientifieally aeeountable and that the 
fundamental differenee is the teleology of Mivart's the¬ 
ory versus the materialism of Gould's and Elderidge's 
view. Mivart's derivative ereation requires a Miraele 
Maker while the miraeles of Gould's punetuated equilib¬ 
rium theory supposedly oeeur "naturally". They should 
see that the differenee between Gould and Mivart is in 
the metaphysies, not the seienee. 

An aeademieally honest origins eurrieulum would 
enable students to have a well-rounded edueation on 
the subjeet of origins. In a seientifieally based eurrieu¬ 
lum there should be diseussion of whether or not any 
explanation for the origin of life ean be empirieally 
proved. Indeed, some explanations for the origin of life 
may be disproved but ean any be empirieally proved? 
Without exeeption all so-ealled seientifie explanations 
for the origin of life begin with a modieum of seientifie 
aeeountability and ultimately veer off into the do¬ 
mains of speeulation, imagination, myth, miraele, and 
wishful thinking. It is soeially divisive and refleets a 
laek of seientifie integrity for seientists to promote one 
partieular explanation for the origin of life under the 
name of "seienee" when no explanation ean be empiri¬ 
eally verified. 

The seientifie establishment should stop theorizing 
about origins unless it beeomes soeially neutral by in¬ 
eluding all other theories of origins. All explanations for 
origins share the eommon feature of relying on miraeles 
that are seientifieally unaeeountable and all have reli¬ 
gious underpinnings. There really is no seientifie, soeial, 
or other basis for exeluding any partieular explanation 
for the origin of life in a seienee eurrieulum. 
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Doctrine versus True Science 
in Teaching Evolution 

Two versions of evolution exist, the doetrinal and the 
truly seientifie. The edueational world promotes only the 
doetrinal version. Seientifie information unfavorable to 
evolution has been systematieally omitted beeause doe¬ 
trinal evolutionists are religiously motivated. 

No one ean elaim to be an authority on evolution if 
they are unaware of information that is unfavorable to 
their theory. No other investigative body would eonsider 
forsaking real evidenee for imaginary evidenee; only doe¬ 
trinal evolutionists have this distinetion. They formu¬ 
lated a theory that was unavoidably destined to self- 
destruet in the faee of Jevons' Rule. 

Beeause doetrinal evolutionists are unwilling to in- 
elude unfavorable information about evolution in the 
eurrieulum, they automatieally forfeit their elaim of au¬ 
thority on the subjeet. The open-minded and truly seien¬ 
tifie evolutionists and others willing to deal with 
evolution in a truly seientifie framework need to elaim 
that authority. 

The doetrinal version of evolution as presently taught 
in publie sehools should be rejeeted not on eonstitutional 
grounds alone but beeause it is also self-serving, prejudi- 
eial, and religiously dogmatie. Students are not able to 
make an edueated judgment eoneerning evolution when 
the unfavorable information is withheld and only favor¬ 
able information is presented. This is the grand strategy 
that has shaped the evolution eurrieulum and it is time 
for a ehange. 
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On the 200th anniversary of the death of the first President of the United States 

Of all the dispositions and habits, whieh lead to politieal prosperity. Religion and Morality are indispensable supports. In 
vain would that man elaim the tribute of Patriotism who should labor to subvert these great pillars of human happiness, 
these firmest props of the duties of Men and Citizens. The mere Politieian, equally with the pious man, ought to respeet 
and to eherish them. A volume eould not traee all their eonneetions with private and publie felieity. 

Let it simply be asked where is the seeurity for property, for reputation, for life, if the sense of religious obligation 
desert the oaths whieh are the instruments of investigation in Courts of Justiee? And let us with eaution indulge the sup¬ 
position that morality ean be maintained without religion. 

Whatever may be eoneeded to the influenee of refined edueation on minds of peeuliar strueture—reason and experi- 
enee both forbid us to expeet that national morality ean prevail in exelusion of religious prineiple. 


George Washington, from his Farewell Address 
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The Piltdown Hoax’s Influence on Evolution’s Acceptance 

Jerry Bergman'^ 


Abstract 


The Piltdown hoax history and its importance in 
convincing the world of evolution is reviewed. 
Compelling evidence existed from the beginning 
that the find was a hoax or, at the very least, did 
not provide support for human evolution. Yet, the 
Piltdown was touted for decades as one of the 
most important evidences of human evolution by 
textbooks, articles and major first class museums 


such as the American Museum of Natural History 
in New York.The hoax is an excellent illustration 
of the difficulties inherent in drawing conclusions 
about evolution from the fossil record. It was con¬ 
cluded that the hoax served to convince many 
people of the validity of Darwinism and its final 
definitive exposure probably did little to alter the 
views of most Darwinists. 


Introduction 

Of the many fossil forgeries used to try to prove Darwin¬ 
ism, the most well known was the Piltdown hoax. For 
elose to forty years, Eoanthropus dawsoni, a.k.a. Piltdown 
man (Figure 1) was taught as faet in textbooks through¬ 
out the world and was exhibit one for evolution in major 
museums the world over (Blinderman, 1986, p. 238). Its 
importanee was explained by Walsh: 

The Piltdown hoax—though that is mueh too 
mild a word for an event never intended as a light¬ 
hearted prank—during the four deeades that 
passed before it was exposed, played a pivotal role in 
one of the most critical scientific pursuits of modern 
times, the theory of human evolution. Appearing on 
the seene just as the fossil reeord of man had slowly 
begun to aeeumulate ... It ereated, as one seientist 
reeently expressed it, what was easily the most trou¬ 
bled ehapter in human paleontology, with the 
fraudulent bones reeeiving nearly as mueh atten¬ 
tion as all the legitimate specimens in the fossil 
record put together. Young seientists and old alike 
wasted untold thousands of hours on the Piltdown 
phenomenon. The laborious study, and the writing 
and publishing of the several hundred researeh re¬ 
ports and papers worldwide, the sheer, enormous 
amount of spaee in books and artieles given to sober 
diseussion of its every smallest aspeet, make a pie- 
ture sad to eontemplate (Walsh, 1996, p. xvi em¬ 
phasis mine). 


"^Jerry Bergman, Ph.D., Northwest State College, 
Arehbold, OH 43502-9542 
Reeeived 2 June 1999; revised 27 September 1999. 


Many famous seientists were involved in the hoax in¬ 
eluding Dr. Arthur Smith Woodward, Direetor of the 
Natural History Museum of London, and Sir Arthur 
Keith (1866-1955), Professor of Anatomy at the London 
Hospital Medieal Sehool and later Conservator of the 
Museum of the Royal College of Surgeons. The Piltdown 
bone fragments were aeeepted by many well respeeted 
seientists as important proof of evolution for almost half 
of a eentury. Furthermore, Piltdown man absorbed the 
professional attention of many fine seientists [and] ... led 
millions of people astray for forty years (Could, 1983, p. 
225). 

Although several other putative finds existed that 
were used to prove human evolution, the Piltdown fossils 
had a major impaet in proving the theory of evolution 
and were used as proof of evolution in textbooks for de¬ 
eades (Baitsell, 1929). It was no minor find, but of eentral 
importanee to evolution: As Christ was to Christianity, 
and the atomie theory was to ehemistry, Piltdown man 
was to human evolution. Piltdown even made the eareers 
of some of the most eminent 20th eentury seientists. 
When Arthur Smith Woodward retired he found his days 
were as busy as they were during 

his forty erowded years at the Natural History Mu¬ 
seum in London. Still youthful at sixty ... he was to 
remain aetive in paleontology for almost another 
two deeades ... The ultimate honor eame ... in the 
spring of 1924: eonferral of a knighthood. Wood¬ 
ward's eminenee had been fairly won ... by sheer 
brillianee and unflagging energy he had worked his 
way upward at the museum, at thirty-seven 
beeoming keeper (direetor) of its world-famed ge¬ 
ology department. Along the way his many out- 
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Figure 1. Adapted from Blinderman (1986), Winslow and Meyer (1983), and Walsh (1996) by artist Richard Geer. 
From the bone fragments and a human jaw shown above the reconstruction shown in the middle was produced (the 
solid lines represent then actual skull parts, the dotted lines the missing parts). From the skull reconstruction was then 
produced by four artists the illustrations shown, each which was represented as an accurate depiction of the Piltdown 
man head. 


standing achievements in paleontology... had been 
fully recognized. A fellow of the Royal Society 
before he was forty, by the time of his retirement 
he had been president at different times of three 
prominent scientific bodies. A recipient of the 
Gold Medal of England's Royal Society, he had 
also been awarded the Lyell Medal, the Linnean 
Medal, the Wollaston Prize, the Prix Cuvier of the 
French Academy, and the Thompson Medal of the 
American Museum. Aside from his half dozen 
technical books, the total of his scientific writings 
exceeded a remarkable four hundred papers. 
Capping all was the association that had brought 


him fame and secured his place at the pinnacle of his 
profession, the central role he took in the drama of 
Piltdown Man. Hailed by most as evolution's first 
true missing link, that sensational find since its 
arresting debut in 1912 had usurped a large por¬ 
tion of his time at the museum, and through his 
twenty-year retirement it continued to rivet his at¬ 
tention ... To a reporter from a London paper who 
interviewed him on the day he quit the museum 
for good. Woodward readily admitted that the Pilt¬ 
down discovery had been the most important thing 
that ever happened in my life (Walsh, 1996, pp. 3-4 
emphasis mine). 
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History of the Piltdown Discovery 

The story began with Charles Dawson, a geologist 
awarded the eoveted fellowship of the London Geologi- 
eal Soeiety at the young age of 21 (Youngson, 1998. p. 
53). Dawson elaimed that he notieed several small 
pieees of brown flint when workers were digging gravel 
from a shallow pit to repair a road near the village of Pilt¬ 
down in Sussex eountry, England. Dawson elaimed that 
the flint indieated the site might eontain humanoid fos¬ 
sils and so asked the workers to eontaet him if they 
found any bones. 

He later elaimed that the men did find some ''old 
bones'' in 1908 and four years later, on Deeember 18, 
1912, Dawson and Woodward introdueed to the world — 
to a paeked and exeited audienee at the Geologieal Soei¬ 
ety of London — Piltdown man, the most important ar- 
ehaeologieal diseovery of all time (Youngson, 1998, p. 54; 
Millar, 1972). The find not only fulfilled Charles Dar¬ 
win's predietions but was the ideal missing link (Millar, 
1972, p. 9). The evidenee eonsisted of skull fragments, a 
jawbone, and a single tooth found in a shallow gravel. The 
Piltdown brain eapaeity was at first estimated to be about 
halfway between that of humans and apes, but later more 
evaluations indieated that its brain size was eloser to 
about 1,400 eubie eentimeters, elose to modern Piltdown 
residents. 

Later named Eoanthropus dawsoni by Woodward in 
honor of Dawson, the skull was pieeed together from 
fragments that had been putatively deposited during the 
Pleistoeene era, roughly around the last iee age. Further 
finds, ineluding a lower eanine tooth uneovered in 1913 
and eranial fragments at a seeond site ealled Piltdown II 
allegedly found two miles away found in 1915, dispelled 
mueh of the doubt about the validity of the original finds 
(Gould, 1979, p. 87; Lubenow, 1992, p. 41). The bones, 
teeth, and antlers of a variety of extinet and non-extinet 
animals ineluding mastodons were also allegedly found 
nearby Piltdowns grave as were erudely flaked flint stones 
ealled eoliths (Winslow and Meyer, 1983, p. 34). 

Many seientists—and mueh of the world—were elated 
at the diseovery. Now many evolutionists felt that for the 
first time they finally had solid empirieal evidenee of hu¬ 
man evolution. Piltdown bridged the gap between hu¬ 
mans and lower primates, and was judged by many of the 
world's leading paleontologists as neither a monkey nor a 
human but an ape-man link. Piltdown soon beeame the 
basis for many beliefs about the so-ealled "missing links" 
diseovered sinee then. The find was soon widely regarded 
as the earliest known human fossil, older than anything 
the Freneh or Germans or anyone else had yet found 
(Winslow and Meyer, 1983, p. 33). A elose assoeiate of 
Dawson, Sir Arthur Smith Woodward, who was then 
head of the geology department at the British Museum, 


was so enthusiastie about the find that he widely publi- 
eized it at every opportunity. The importanee of the find 
is elear in a eontemporary aeeount: 

A GREAT eompany assembled in the rooms of 
the Geologieal Soeiety of London on the evening of 
Deeember 18th, 1912, to reeeive the first authentie 
aeeount of the diseovery at Piltdown ... It was quite 
plain to all assembled that the skull thus reeon- 
strueted by Dr. Smith Woodward was a strange 
blend of man and ape. At last, it seemed, the miss¬ 
ing form—the link whieh early followers of Darwin 
had searehed for—had really been diseovered. No 
one had ever suspeeted that a seeret of this kind lay 
hid away in the Weald of Sussex (Keith, 1915, p. 
306; emphasis in original). 

With the support of many well-known eminent seien¬ 
tists, many of the experts of the day were easily eonvineed 
that an important and unique find had been made. Jesuit 
Priest Pierre Teilhard de Chardin helped Dawson with 
the digs whieh improved Dawson's eredibility even more. 
Professor de Chardin, who was then teaehing at a semi¬ 
nary in Hasting, soon uneovered another part of the miss¬ 
ing link, this time a eanine tooth. With the ehureh on his 
side and further diseoveries to eome, major ehallenges to 
Piltdown Man appeared unlikely. 

The importanee of Piltdown in eonvineing the popu- 
laee of the validity of evolution eannot be overestimated. 
The other fossil finds of the time ineluded a jawbone 
found near Heidelberg, Germany (Heidelberg man) and 
a skulleap, thighbone and three teeth diseovered in Java 
(Java man). These were then the only known fossil evi¬ 
denee of the putative modern human aneestors and for 
years both remained the subjeet of intense seientifie eon- 
troversy (Larson, 1997, pp. 11-12). Neanderthals eontrib- 
uted little to the story of human evolution beeause they 
eame from a later era, were fully human and died out 
(Larson, 1997, p. 12). This left Piltdown as one of the 
most important missing links between man and the 
higher apes (Lawson, 1997, p. 12). 

One day after the Piltdown find was announeed to 
the world a headline in the New York Times stated that 
the "Piltdown Bones Probably Those of a Direet Anees- 
tor of Modern Man" (Dee. 19, 1912, p. 6). The very next 
day the Times (Dee 20, 1912 seetion e, p 1) followed up 
with an interview of Woodward who stated, "Hitherto 
the nearest approaeh to a speeies from whieh we might 
have been said to deseend that had been diseovered was 
the eave-man," and that "the authorities eonstantly as¬ 
serted that we did not spring direet from the eave-man. 
Where, then, was the missing link in the ehain of our 
evolution? ... the answer lies in the Piltdown skull, for we 
eame direetly from a speeies almost entirely ape." Many 
Ameriean and European newspapers earried similar 
elaims. 
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The New York Times in its next Sunday edition eon- 
eluded its eoverage of the Piltdown diseovery with a page- 
one summary of the find and its meaning for evolution. 
The banner headline proelaimed ''Darwin Theory Is 
Proved True'' and added the subheadline that the skull 
was thought to be a woman's. Another subtitle added 
"English Seientists Say the Skull Found in Sussex Estab¬ 
lishes Human Deseent from Apes." This artiele printed 
Keiths eonelusion that the diseovery is what anthropolo¬ 
gists have been seeking for forty years beeause it provided 
proof of a stage in the evolution of man whieh we have 
only imagined sinee Darwin propounded the theory. He 
adds that 

there is no doubt at all that this is the most impor¬ 
tant diseovery eoneerning aneient man ever made 
in England. It is one of the three most important dis¬ 
coveries of ... [fossil man] ever made in the world. 
The other two were the diseovery of the individual 
known as Pitheeanthropus, made in Java in 1892 by 
Prof. Eugene Dubois. The other, whieh equals it in 
instruetiveness and importanee, is the skull diseov- 
ered at Heidelberg six years ago (Quoted in The 
New York Times, Dee. 22, 1912, p. Cl emphasis 
mine). 

Note how extremely eonfident the seientists were in 
their assessments: 

It is, therefore, generally agreed that the skull be¬ 
longed to a raee of men who laeked the power of 
speeeh. A prominent anthropologist... said that the 
evidenee on that point was eonvineing, the speeeh 
eentres in the brain being so feebly developed that 
brain power was praetieally nonexistent (New York 
Times, Dee. 22, 1912, p. Cl). 

The renown of Piltdown man soon rapidly spread 
throughout the world. Replieas of the famous skull made 
from the original (whieh was regarded as prieeless and 
kept safe loeked away in the British Museum proteeted 
from vandals and skeptieal investigators alike) soon 
found their way into many state museums and eollege 
seienee elassrooms (Johnson, 1991, p. 186). In a set of 
glass eases in the Hall of the Age of Man display at the 
Ameriean Museum of Natural History, for years Professor 
Henry Osborn exhibited his best ease for human evolu¬ 
tion. In ease No. 2 he mounted a bust of the Piltdown 
man eoneeived by Professor J. H. MeCregor. Deseribed as 
a restoration of a missing link, to the uninitiated it was 
half-ape, half-human whieh was designed to impress the 
high sehool students and their teaehers, visiting the Mu¬ 
seum in ever inereasing numbers, with the eonelusion 
that human evolution is true (MeCann, 1922, p. 1). 

Lubenow eoneludes that one reason why the Piltdown 
hoax was so sueeessful was beeause it eonformed to what 
eertain evolutionists were expeeting to find, namely a 
big-brained human aneestor. "Sir Crafton Elliott Smith 


had sueeessfully predieted that a fossil very similar to Pilt¬ 
down would be found." This sueeessful predietion is one 
reason why he was one of the suspeets of the hoax (1992, 
p. 43). The eminent Sir Arthur Keith even wrote a 520 
page seholarly book on the human fossil reeord, mueh of 
whieh diseussed Piltdown man in enormous detail, in¬ 
eluding extensive diseussions of its biology, life habits 
and even its death. A sample seetion follows: 

Early in the summer of 1912, when Dr. Smith 
Woodward eommeneed his examination of the 
Piltdown fragments, he realized that the peeuliar 
and eharaeteristie features of this aneient form of 
man were eentered in the region of the ehin. Sueh 
features had never been found or seen in any man¬ 
dible or skull to whieh the term human eould be ap¬ 
plied ... It is the lower or museular part whieh 
prineipally eoneerns us. There is no projeetion of 
the anterior surfaee at the lower border of the 
symphysis to represent a ehin in the ehimpanzee; 
the anterior or labial surfaee of the jaw slopes down¬ 
wards and baekwards to a ehinless lower border. On 

the hinder surfaee of the symphyseal region-the 

surfaee direeted towards the tongue—there is seen 
a deep pit, almost large enough to take the tip of the 
little finger . . . Sueh is the eonformation of the 
symphyseal or ehin region of the lower jaw in apes.. 
. When a eorresponding seetion is made of the 
symphyseal region of a human lower jaw, a very dif¬ 
ferent eonformation is seen (Keith, 1915, pp. 322- 
323, spelling modernized). 

Reading this work is enormously enlightening about 
the wild speeulations involved in establishing evolution 
theory. The Nature Conservaney even spent mueh tax¬ 
payer money to designate the Piltdown site as a national 
monument. Nor were a few loners only involved in ae- 
eepting the fraud. Could admitted that the three leading 
lights of British anthropology and paleontology—^Arthur 
Smith Woodward, Crafton Elliot Smith, and Arthur 
Keith—had staked their eareers on the reality of Piltdown 
(Could, 1979, p. 90). So important was the find that 
Millar elaims were it not for his premature death, Dawson 
would been knighted by the British erown for it (1972, p. 
9). Fix elaims that for many Piltdown Man was the most 
important evidenee of human evolution (1984, p. 12). 

To most ereationists and a few eritieal seientists in¬ 
eluding Franz Weidenreieh, though, the skull and jaw fit 
did not seem right. The jaw was too mueh like an apes 
and the eranium was far too mueh like an Anglo-Saxon 
human eranium. Although other persons also eventually 
eame to believe the two did not belong together, evi¬ 
dently most seientists did aeeept the Piltdown hoax. Ae- 
eording to Lubenow 

evolutionists now like to boast that not everyone ae- 
eepted Piltdown. Teehnieally they are eorreet. 
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There were a few, sueh as Weidenreieh and 
Hrdlieka, who did not aeeept Piltdown. But the vast 
majority of paleoanthropologists worldwide did ae¬ 
eept Piltdown as legitimate, espeeially after the 
eonfirming diseoveries at Piltdown II (1992, p. 41). 

Finally, in 1949 British geologist Kenneth Oakley, who 
was evidently eonvineed of the validity of the Piltdown 
find, read a 1892 paper by the Freneh seientist Carnot. 
Carnot demonstrated that the fluorine eontent of bone 
generally increases with age. One ean therefore obtain an 
estimate of the age of previously living bone by aseertain- 
ing the fluorine eontent. Dr. Oakley deeided he would 
test the famous Piltdown skull using this new knowledge 
to prove once and for all that the finding was genuine 
(Walsh, 1996). Oakley found the fluorine eontent 
showed that the Piltdown man had made a monkey out of 
almost everyone involved in propagating Piltdown. Ae- 
eording to this teehnique, Piltdown man was eloser to 
10,000 years old and not up to 500,000 years old as was 
originally elaimed. (Modern radioearbon dating indieates 
it is only 520 to 720 years old—see Lubenow, 1992, p. 42). 
This finding raised serious questions about the Piltdown 
find whieh led to its eventual exposure (Cee, 1996). 

The events leading up to this retesting as told by 
Walsh are a very revealing part of the story. After Wood¬ 
ward published a book on fossil man, a renewed zest 
about human evolution resulted. The book, although 
very teehnieal, served to help trigger 

a lively renewal of interest in the original Piltdown 
diseoveries, and a eall soon went up to do some¬ 
thing about preserving the site of the exeavations. 
Under government auspiees, after some final exea¬ 
vations, the small plot of ground was brieked in, 
with the preeise spot of the diseoveries being kept 
open and proteeted behind thiek glass. Piltdown 
had beeome a major event in the unfolding of man's 
remote past, it was deelared, and the ground that 
had yielded the fossils would have great historieal 
value for unborn generations. When in the spring of 
1950 the almost forty-year-old site was thrown open 
for publie viewing, it quiekly beeome a foeal point 
for tourists and sehool outings. It was in this same 
year that the first puzzled suspieions, ironieally trig¬ 
gered by a wish to obtain the clinching evidence for 
authenticity y began to stir. Late in 1949 the bones 
were taken from the vault of the Natural History 
Museum and submitted to a test that had been only 
reeently perfeeted. The new proeedure, it was 
thought, would settle the vexed question of the 
jaw-eranium assoeiation (Walsh, 1996, pp. 9-10 
emphasis mine). 

The skull is now known to be from a modern human, 
and the jaw was from a juvenile female orangutan (Wins¬ 
low and Meyer, 1983, p. 33). The first rigorous diseussion 


of the hoax was published in a 1953 British Museum bul¬ 
letin by Dr. Oakley and two seientifie eollaborators in a 
paper titled 'The Solution of the Piltdown Problem." 
The paper eoneluded that the eanine tooth had been 
filed down to artieulate better with the skull and it was 
stained to appear more primitive, and also was impreg¬ 
nated with grains of sand so as to "imitate" fossilization. 
Joseph Weiner is eredited for finally bring the forgery to 
light (Speneer, 1990, p. xiii). 

In light of this baekground, a 1948 aeeount is enor¬ 
mously revealing about the tendeney to reaeh broad 
sweeping eonelusions from a minuseule amount of data: 
... Piltdown man, long eonsidered one of mankind's 
oldest aneestors, is a mere anthropologieal infant, 
not more than 10,000 years old. Dr. K.P. Oakley of 
the British Museum diselosed to the British Assoei¬ 
ation for the Advaneement of Seienee .... Previously 
eonsidered to be between 100,000 and 500,000 
years old, the jawbone and skull are now proved by 
analysis of their fluorine eontent to be definitely of 
the last interglaeial period. Fossil animal bones of 
known geologieal age, dating from the Pleistoeene 
or glaeial period, unearthed nearby the human 
bones at Piltdown, Fngland, had the same eontent 
of the ehemieal fluorine pieked up from the ground 
water of the loeality (Davis, 1949, p.l85). 

The Piltdown exposure was first eovered in The Times 
of London (Nov. 23, 1953) and the Manchester Guardian 
of November 26, 1953, whieh ealled the hoaxer extraordi¬ 
narily skillful. It soon beeame obvious that the hoaxer was 
aetually extraordinarily sloppy, almost beyond belief 
(Millar, 1972, p. 228). The seientifie world was stunned 
by the Piltdown exposure partly beeause one of the most 
important star evidenees for evolution was now lost. One 
major question remaining was: Who was the eulprit? 
Blame fell first on the putative diseoverer, Charles 
Dawson, but his role was diffieult to investigate for he 
had by then been dead for 37 years. Dawson, an amateur 
anthropologist with limited experienee had putatively 
made some signifieant fossil diseoveries, and was a mem¬ 
ber of the prestigious Ceologieal Soeiety (Lubenow, 
1992, p. 40). Nonetheless, many authorities still eonelude 
he was the most likely eandidate (Walsh, 1996). 

Also aeeused was Father de Chardin who was well 
known for his religion of evolution and his researeh into 
the putative evolutionary origins of humans. Harvard 
professor Stephen Jay Could eoneluded de Chardin, 
Dawson and possibly others were all involved (1979, 
1983). Millar eoneluded that Sir Crafton Flliot Smith of 
the British Museum was the hoaxer (1972). Fven Sir Ar¬ 
thur Conan Doyle was onee a suspeet (Winslow and 
Meyer, 1983). Most early investigators of the various dis¬ 
tinguished paleontologists and areheologists who origi¬ 
nally took part in the investigations of Piltdown were 
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either perpetrators or the vietims of a earefully planned 
hoax. 

Sinee then a number of other possibilities have sur- 
faeed, but none of them has produeed eonelusive evi- 
denee. The latest is Martin A.C. Hinton who was a 
Curator of Zoology at the British Museum in from 1936 
to 1945 (Menon, 1997). A trunk that belonged to him was 
found to eontain bones and teeth artifieially stained in a 
way very similar to the Piltdown hoax bones (Gee, 1996, 
pp. 261-262). This and other evidenee have eaused some 
persons that were elose to the ease to eonelude that the 
evidenee for ''Hinton having been the sole hoaxer is now 
eonelusive'' (Gee, 1996, p. 262). To others, though, the 
ease still remains a mystery, an unsolved hoax. Nonethe¬ 
less, the signifieanee of the hoax by far is its importanee 
in understanding both the mind set and the paueity of ev¬ 
idenee the true believers in evolution aetually had. 

Piltdown, Creationists and the Seopes Trial 

Creationists espeeially were eritieal of the find, often by 
noting the disagreement that existed among evolution¬ 
ists themselves about the validity of many of the various 
interpretations that soon surfaeed about the find. Typieal 
of the many ereationists eritiques was the following by 
Priee: 

Considering the faet that these fragments were 
not all found together or at one time, some of them 
having been found in the autumn and the rest in 
the spring of the next year, the various fragments 
being seattered over an area of several yards, the dif- 
fieulty of being sure of the real form and size of this 
skull will be appreeiated. As for the geologieal age of 
these remains, Keith ealls them Plioeene, while 
Smith Woodward thinks them Pleistoeene. Keith 
thinks the skull is that of a woman ( 1923, p. 299). 

Assuming mueh of the information presented in the 
media about Piltdown was true, Priee elsewhere stated he 
believed that Piltdown Man may be a degenerate human 
offshoot (1924, p. 110). William). Bryan argued that the 
Piltdown man did not prove man's relationship to the an¬ 
thropoid ape (quoted in Larson, 1997, p. 8). Plaster easts 
of Piltdown man soon even appeared as evidenee for the 
defense in Seopes' legal ehallenge to Tennessee's anti¬ 
evolution law. 

Some ereationists sueh as John Roaeh Straton openly 
denouneed Piltdown as a fraud (Larson, 1997, p. 32). At 
about this time ereationist Harry Rimmer asserted that 
the Piltdown hominid eonsisted mostly of plaster of Paris 
and imagination (1995, p. 427). William Bell Riley re¬ 
ferred to it as imaginatively ereated (quoted in Trollinger, 
1995, p. 101). Unfortunately, evidently no ereationists 
then had earefully analyzed the find and provided a de¬ 


tailed review of it. One reason was beeause few people 
had aeeess to the original bones whieh were earefully 
guarded by the British Museum. 

Probably the most extensive early diseussion of the 
Piltdown man problem by ereationists was by Catholie 
biologist George O'Toole (1929) and Catholie author Al¬ 
fred MeCann (1922). MeCann does an exeellent job eval¬ 
uating the evidenee, albeit in journalistie prose, showing 
that the obviously poorly exeeuted hoax was aeeepted 
only beeause of the powerful desire of evolutionists to 
find support for human evolution. MeCann traeed the 
Piltdown diseovery from its beginning to about 1920. He 
eonfidently eoneluded that Piltdown was elearly a dis- 
eredited hoax and that the skull-eap was human, the jaw 
was the jaw of an ape, and the pair were deliberately de¬ 
signed to look like a man half way along his journey from 
simian to the human stage (MeCann, 1922, p. 1). Profes¬ 
sor O'Toole eorreetly eoneluded twenty years before it 
was finally reeognized by the seientifie world that 

Eoanthropus Dawsoni is an invention, not a dis¬ 
eovery, an artistie ereation, not a speeimen. Anyone 
ean eombine a simian mandible with a human era- 
nium, and, if the diseovery of a eonneeting link en¬ 
tails no more than this, then there is no reason why 
evidenee of human evolution should not be turned 
out wholesale (1929, p. 323). 

O'Toole also eoneluded Dr. Woodward's major error 
was in his 

failure to diseern the obvious disproportion be¬ 
tween the mismated eranium and mandible. As a 
matter of faet, the mandible is older than the skull 
and belongs to a fossil ape, whereas the eranium is 
more reeent and is eonspieuously human. Wood¬ 
ward, however, was blissfully uneonseious of this 
misallianee. What there is of the lower jaw, he as¬ 
sures us, shows the same mineralized eondition as 
the skull and eorresponds suffieiently well in size to 
be referred to the same individual without hesita¬ 
tion (1929, p. 322). 

Extreme Confidenee of Many Leading 
Seientists in the Find 

Many of the leading paleontologists expressed extreme 
eonfidenee in the importanee of the Piltdown find for 
evolution. William J. Bryans nemesis, Henry Fairfield 
Osborn, even ineluded several ehapters devolved largely 
to Piltdown Man in his major 1928 book on human evolu¬ 
tion. The high level of eonfidenee Osborn had in his eon- 
elusion is elear from his foreeful prose: 

There has been on the part of anthropologists no 
eonspiraey or hasty aeeeptanee of any of these fossil 
men. The Neanderthal Stone Age man diseovered 



Volume 36y December 1999 


151 


in 1848, the Trinil ape-man of Java diseovered in 
1891, the Piltdown Dawn Man diseovered in 1911, 
have had in turn a hard struggle for seientifie reeog- 
nition, lasting thirty-nine years in the ease of the 
Neanderthal man, more than thirty years in the ease 
of the Trinil ape-man (fide Dubois), and no less 
than ten years in the ease of the Dawn Man of Pilt¬ 
down (Osborn, 1927, p. 48). 

Osborn added that Arthur Smith Woodward had fi¬ 
nally established 

... beyond question the authentieity of the Dawn 
Man of Piltdown. The eonfirmation of the reality of 
the Piltdown man as a veritable dawn man must be 
followed by renewed and determined effort to fix 
more preeisely his geologic antiquity^ about whieh 
there has also been a great differenee of opinion and 
on whieh the diseovery of Foxhall man, deseribed 
above, may have some bearing (Osborn, 1927, p. 
48). 

Sir Authur Keith even stated of those who eoneluded 
that the jaw was that of an ape and the skull was that of a 
human was a mistake that eould never have been made if 
those eoneerned had studied the eomparative anatomy of 
anthropoid apes (1927, p. 204). A eommon eonelusion 
was that the jaw and eranium must belong together be- 
eause the ehanees of the two being found together aeei- 
dentally was infinitely small (Gates, 1948, p. 239). The 
extreme eonfidenee of the genuineness of the Piltdown 
find is eommonly found in many prel950 works on evolu¬ 
tion. One seientist in a summary of the eurrent state of 
support for Piltdown eoneluded that if the seeond fossil 
lower jaw found at Piltdown belongs with the first 

Piltdown skull, as nearly all authorities now be¬ 
lieve, it affords a elear ease of an ape-like eanine be¬ 
longing in a human jaw; only it should be noted that 
the Piltdown eanine is mueh more like the lower ea- 
nines of eertain female gorillas, whieh have not at¬ 
tained the tusk-like stature of male eanines. The 
human eanines may indeed be most reasonably re¬ 
garded as redueed and infantilized or feminized de¬ 
rivatives of a primitive anthropoid type, and the 
proeess of reduetion and infantilization may well 
have taken plaee during the millions of years of the 
Lower Plioeene epoeh, at a period when the fossil re- 
eord of human remains so far diseovered is still 
blank. The great mass of eollateral evidenee for the 
derivation of man from primitive anthropoids with 
well developed but not greatly enlarged eanines, has 
been reviewed lately with great thoroughness by 
Remane, who finds no justifieation for the view that 
man has avoided the primitive anthropoid stage and 
has been derived from wholly unknown forms with 
the eanine tips not projeeting mueh beyond the level 
of the premolars (Gregory, 1929, pp. 141-142). 


The Piltdown ease is not an isolated example, but 
only one of many in whieh the enthusiasm of Darwinists 
went well beyond the faets. That the hoax oeeurred is 
less surprising than the faet that it was accepted by so 
many scientists for almost half a century. Steven J. Gould 
eoneluded that one of the most interesting questions 
about the affair is Why did anyone ever aeeept Piltdown 
Man [as genuine] in the first plaee? (1979, p. 86 empha¬ 
sis mine). Among the many reasons that exist for its ae- 
eeptanee inelude the faet that the skull was unwittingly 
shattered by a workmans piek and had to be reassem¬ 
bled, allowing preeoneeptions to influenee reassembly 
as is true of most putative human fossils (Baitsell, 1929, 
p. 167). Gould and many others largely ignore what is 
probably the best answer to the question as to why it was 
aeeepted for so long: the often blinding desire of natu¬ 
ralists and others to find evidenee for their worldview. 
The lesson here was well expressed by Hawkes, namely 
that he found it was shoeking to diseover how often pre- 
eoneeived ideas have 

affeeted the investigation of human origins. There 
is, of eourse, nothing like a fake for exposing sueh 
weaknesses among the experts. For example, to 
look baek over the bold elaims and subtle anatomi- 
eal distinetions made by some of our greatest au¬ 
thorities eoneerning the reeent human skull and 
modern apes jaw whieh together eomposed Pilt¬ 
down Man, rouses either joy or pain aeeording to 
ones feeling for seientists (Hawkes, 1964, p. 956). 

She adds that there is no reason to suppose that ten- 
deneies to error [in this field] have grown very mueh less 
sinee then (1964, p. 952). A major problem for those 
many leading paleontologists who aeeepted the hoax was 
that the forgery work was extremely sloppy: 

One reason for believing that the jaw went with 
the skull was the faet that the tops of the teeth were 
worn down in a manner whieh seemed to be eharae- 
teristie of humans and not of apes. But no one no- 
tieed that the teeth had been artifieially ground 
down to look like human teeth. No one notieed the 
seratehes left by the abrasive agent, whieh the eare- 
less perpetrator of the hoax did not polish away. No 
one notieed that the job of flattening the surfaees of 
the teeth was overdone and the surfaees were too 
flat to be realistie. No one notieed that the teeth 
were so flat on top that the edges were angular in¬ 
stead of rounded. No one even notieed that the job 
had been done so earelessly that the tops of the dif¬ 
ferent teeth were flattened at different angles. Also, 
beeause of the erudeness of the operation, the Pilt¬ 
down eusps exhibit dentin quite flat and flush with 
surrounding enamel, a state of affairs explieable 
only by rapid artifieial rubbing down of the surfaee 
(Davidheiser, 1969, p. 342). 
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To help look the part, the bones were painted with or¬ 
dinary hardware store paint, probably a shade ealled 
Vandyke brown (Walsh, 1996, p. 70). Piltdown II frag¬ 
ments—a pieee of the forehead and an isolated molar— 
were later found to be part of Piltdown I skull (Walsh, 
1996, p. 70; Millar, 1972, p. 228). Davidheiser adds that 
x-ray analysis of the loose eanine tooth found with the 
Piltdown skull had been worn down so far that 

the pulp eavity was exposed, a phenomenon whieh 
does not happen as a result of natural wear, and 
someone had filled the pulp eavity with sand! Be¬ 
sides all this, it was an immature tooth whieh would 
not have had time to wear down a great deal. All of 
this was not only overlooked as evidenee that some¬ 
thing unnatural had happened, but it was rejeeted 
when it was pointed out. A dentist named Lyne 
pointed out that the eanine tooth eould not have 
been worn down naturally, but his eogent argu¬ 
ments were brushed aside by Woodward. Professor 
Woodward let himself be influeneed by a Dr. 
Underwood who spoke in violent disagreement 
with Mr. Lynes eontention of the immaturity of the 
eanine and its paradoxieal nature, and who deelared 
that the wear of the eanine was indubitably natural 
(1969, pp. 342-343). 

History has proved that Mr. Lyne was eorreet and Dr. 
Underwood was wrong as should have been elear to any¬ 
one who had a basie knowledge of dentistry. Further¬ 
more, the site where it was found was frequently 
underwater or damp and otherwise the area appears to be 
a most unlikely plaee where bones eould last even hun¬ 
dreds of years, not to mention thousands (for photo¬ 
graphs of Piltdown gravel pit where the bones were 
allegedly diseovered see Speneer, 1990, pp. 160-163). 

Evolutionists today in trying to rationalize the wide¬ 
spread aeeeptanee of the Piltdown hoax often stress that 
doubters existed from the start, and the proeess of sei- 
enee eventually worked beeause the hoax was in due time 
exposed (Blinderman, 1986, p. 235). The same ean be 
said for most all, if not all, of the evolutionists arguments, 
both those now diseredited sueh as the vestigial organ 
theory, biogenesis, homology and many others as well as 
theories largely diseredited but still touted as proof for 
evolution sueh as the abiogenesis theory and mutations 
as the major souree of genetie variety (Larson, 1997, p. 
30). These dissenters are frequently quoted by 
ereationists to the ehagrin of orthodox Darwinists. Both 
today and in the past, the dissenters of Piltdown man 
eould be explained away: 

G. S. Miller, Jr., who studied, not the original but 
a east, eame to the eonelusion that the jaw and skull 
eould not possibly pertain to the same individual or 
even the same genus, but that the former was that 
of a fossil ehimpanzee ... despite the faet that fossil 


anthropoids were heretofore unknown in England. 
In this eonelusion Mr. Miller has had quite a large 
Ameriean following. The matter has, however, been 
settled beyond question by the finding of a seeond 
speeimen of the Piltdown man some two miles dis¬ 
tant, eonsisting of diagnostie eranial fragments as- 
soeiated again with a lower molar of preeisely 
similar eharaeter to those in the first jaw, a happen¬ 
ing whieh eould hardly oeeur, aeeording to the law 
of probabilities, in both of the only known instanees 
if the jaw and skull were not those of the same form 
(Baitsell, 1929, p. 168). 

Another signifieant faet that illustrates the trend to¬ 
day is the Piltdown hoax appeared for some time in texts 
published after it was exposed. One egregious example of 
delayed admission is in the 1960 book Adams Ancestors 
by L. S. B. Leakey. In the fourth edition published by 
Harper it was finally eorreeted but only by adding a see- 
tion on the hoax and retaining the internal diseussions 
whieh in plaees implies Piltdown was a legitimate find, 
and other plaees whieh, to Leakey's eredit, raises major 
questions about the find. This example is of speeial note 
beeause Leaky was then one of the foremost anthropolo¬ 
gist in the world. Similarly, examples of now diseredited 
ideas about evolution are still eommonly found in evolu¬ 
tion and biology textbooks. 

Conclusions 

The Piltdown ease is an exeellent example of how soeial 
and eultural expeetations ean powerfully influenee seien- 
tifie opinion. One researeher eoneluded that an inquest 
into Piltdown affair does not 

offer mueh eheer to those of us who think that sei- 
enee is a legitimate enterprise that has drawn a 
eredible ehart of human evolution. Anyone eonver- 
sant with the Piltdown history will readily, if not ea¬ 
gerly, agree that many of the researehers shaped 
reality to their hearts desire, proteeting their theo¬ 
ries, their eareers, their reputations, all of whieh 
they lugged into the pit with them (Blinderman, 
1986, p. 235). 

In one of the most insightful assessments of the whole 
Piltdown affair, Eiseley noted that the amount of subjee- 
tive speeulation 

indulged in for years over the Piltdown fossil, and to 
whieh many leading authorities eontributed, ean 
now by viewed historieally as a remarkable ease his¬ 
tory in self-deeeption. It should serve as an everlast¬ 
ing warning to seienee that it is not the theologian 
alone who may exhibit irrational bias or give alle- 
gianee to theories with only the most tenuous basis 
in faet. That seientists in the early years of a new 
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discipline should have been easily deceived is not 
nearly so embarrassing as the rapidity with which 
they embraced the specimen solely because it fell in 
with preconceived wishes and could be used to sup¬ 
port all manner of convenient hypotheses. The 
enormous bibliography in several languages which 
grew up around the skull is an ample indication, 
also, of how much breath can be expended fruit¬ 
lessly upon ambiguous or dubious materials 
(Eiseley, 1966, p. 111). 

Fix concludes that what was especially embarrassing 
for paleontology is not that one of its members should 
have stooped to manufacturing the evidence, but that so 
many made so much out of so little (Fix, 1984, p. 13). 

Keith even said the exposure caused him to have a 
'loss of faith in the testimony of Man'' (quoted in Wil¬ 
liams, 1969, p. 286). The fact that it was proven a forgery 
is somewhat irrelevant now: It influenced millions of per¬ 
sons to accept Darwinism and was even used at the 
Scopes trial as proof of evolution. Once Darwinism was 
widely accepted, the fact that most of the evidence for 
the theory including vestigial organs, homology, the 
biogenetic law and the putative fossil evidence has been 
proved false does not now matter. What happened was 
eloquently stated by Pagel: 

Darwin proclaimed a wholly material explana¬ 
tion for species, based on the principle of descent 
with modification. Fyell had opened the door, and 
Darwin showed God out. Palaeobiologists flocked 
to these scientific visions of a world in a constant 
state of flux and admixture. But instead of finding 
the slow, smooth and progressive changes Fyell and 
Darwin had expected, they saw in the fossil records 
rapid bursts of change, new species appearing seem¬ 
ingly out of nowhere and then remaining 
unchanged for millions of years—patterns haunt- 
ingly reminiscent of creation. But there was no turn¬ 
ing tacky and biologists have for the past century 
fought over how best to explain the diversity of life 
(1999, p. 665, emphasis mine). 

Millar (1972 p. 10) estimates some 500 scholarly arti¬ 
cles were written about Piltdown during its 40 year life¬ 
span. If references to Piltdown in textbooks and articles 
about evolution were included, no doubt the count 
would be in the multi-thousands. Since clear evidence 
existed from the beginning that Piltdown was a hoax, or 
at least it was not evidence for human evolution, why did 
it take almost 50 years for this information to be pub¬ 
lished? It required almost 40 years before it was conclu¬ 
sively exposed. To answered this question 

...the great German anatomist, G. Schwalbe, so fre¬ 
quently quoted by Professor Osborn, had to aban¬ 
don the missing link opinion so picturesquely and 
noisily voiced as a scientific fact when he declared 


that the proper restoration of the Piltdown 
fragments would make them belong not to any pre¬ 
ceding stage of man, but to a well developed, good 
sized Homo sapiens^ the true man of today. Why are 
such facts as these withheld from the young student 
and from his teacher if truth is really an objective? 
(McGann, 1922, pp. 8-9 Italics mine) 

The most important lesson of Piltdown, as adroitly 
summarized by McGann almost 70 years ago, was that 
the affair showed the ease that evidence which evolu- 
tionarily links apes and men can be fabricated even if it 
requires 

wide stretches of imagination in support of precon¬ 
ceived opinions. The materialistic evolutionists, 
who have misrepresented the Piltdown man and all 
that they have sought to make it signify, are careful 
not to refer to the English authorities in the biologi¬ 
cal sciences who discussed all the Piltdown remains 
upon the first report of their discovery to the Geo¬ 
logical Society of Fondon, December, 1912. They 
avoid all mention of the fact that even at that early 
date the English authorities refused to accept the 
cranium and jaw as belonging to the same individ¬ 
ual (1922, p. 9). 

Unfortunately, many Piltdown type fossils which are 
not what they are reported to be still exist in the text¬ 
books today. In fact, Fubenow speculates that 

if the australopithecines had not come into favor as 
the preferred evolutionary ancestors of humans, 
and Piltdown had not become an embarrassment 
because it no longer fit the scenario, the fraud 
might still be undiscovered and Piltdown might still 
be considered a legitimate fossil (Fubenow, 1992, p. 
43). 

In a survey of the human fossil record Fix (1984, p. 14) 
concluded that "the Piltdown fiasco has happened re¬ 
peatedly" and is still being reenacted today. This is the 
true lesson of Piltdown (Vere, 1959). 

Acknowledgements 

I wish to thank John Woodmorappe and Wayne Frair for 
their valuable insight and feedback on an earlier draft of 
this paper. 

References 

CRSQ: Creation Research Society Quarterly. 

Baitsell, George. 1929. The evolution of earth and man. 

Yale University Press, New Haven, GT. 

Blinderman, Gharles. 1986. The Piltdown inquest. Prome¬ 
theus Books, Buffalo, NY. 



154 


Creation Research Society Quarterly 


Davidheiser, Bolton. 1969. Evolution and Christian faith. 
Presbyterian and Reformed, Nutley, NJ. 

Davis, Watson. 1949. Old Piltdown man is only about 
10,000 years old. Science News Letter 56(23):185. 

Eiseley, Loren. 1966. Fossil man and human evolution. In 
Thomas MeKern, editor. Readings in physical anthro¬ 
pology. Prentiee-Hall, Englewood Cliffs, NJ. 

Fix, William R. 1984. The bone peddlers; selling evolution. 
Maemillan, New York. 

Gates, R. Ruggles. 1948. Human ancestry from a genetic 
point of view. Harvard University Press, Cambridge, 
MA. 

Gee, Henry. 1996. Box of bones Ylinehes' identity of Pilt¬ 
down paleontology hoaxer. Nature 381 (6580) :261 -262. 

Gould, Stephen. 1979. Piltdown revisited. Natural His¬ 
tory, 88 (3):87-96. 

-. 1983. The Piltdown eonspiraey. Chapter 16 in 

Hens teeth and horses toes. W. W. Norton, New York. 

Gregory, William. 1929. Our face from fish to man. G.P. 
Putnams Sons, New York. 

Hawkes, Jaequetta. 1964. Antiquity of man. Nature, 204: 
952-953. 

Johnson, Phillip. 1991. Darwin on trial. Regeney Gate¬ 
way, Washington D.C. 

Keith, Sir Arthur. 1915. The antiquity of man. Williams 
and Northgate, London 

-. 1927. Darwin's theory of man's deseent as it 

stands today. Science, 66(1705):201-204. 

Larson, Edward. 1997. Summer for the gods. Basie Books 
New York. 

Leakey, L. S. B. 1960. Adams ancestors. Harper and 
Brothers, New York. 

Lewin, Roger. 1987. Bones of contention. Simon and 
Sehuster, New York. 

Lubenow, Marvin. 1992. Bones of contention. Baker Book 
House, Grand Rapids, MI. 

-. 1994. Human fossils CRSQ 31:70. 

Mather, Kirtley. 1929. O/dmof/iereurf/z. Harvard Univer¬ 
sity Press, Cambridge. 

Menon, Shanti. 1997. The Piltdown perpetrator. Dis¬ 
cover. 18(1 ):34. 


MeCann, Alfred W. 1922. God or gorilla. Devin-Adair, 
New York. 

Millar, Ronald. 1972. The Piltdown men. St. Martin's 
Press, New York. 

Oard, Miehael J. 1994. Review of Bones of contention. 
CRSQ 30 (4):222-223. 

Osborn, Henry Fairfield. 1927. Man rises to Parnassus; 
critical epochs in the prehistory of man. Prineeton Uni¬ 
versity Press, Prineeton, N.J. 

O'Toole, George Barry. 1929. The case against evolution. 
Maemillan, New York. 

Pagel, Mark. 1999. Happy aeeidents? Nature 397:664- 
665. 

Priee, George MeCready. 1923. The new geology. Paeifie 
Press, Mt. View, CA. 

-. 1924. The Phantom of organic evolution. Fleming 

H. Revell, New York. 

Riley, W. B. 1995. Evolution—a false philosophy. In Wil¬ 
liam Vanee Trollinger, Jr. editor. The antievolution 
pamphlets of William Bell Riley. Garland, New York. 

Rimmer, Harry. 1995. Monkeyshines: Fakes, fables, faets 
eoneerning evolution. In Edward B. Davis, editor. The 
antievolution pamphlets of Harry Rimmer. Garland, 
New York. 

Speneer, Frank. 1990. Piltdown; a scientific forgery. Ox¬ 
ford University Press, New York. 

Trollinger, William Vanee. 1995. The antievolution pam¬ 
phlets of William Bell Riley. Garland, New York. 

Vere, Franeis. 1959. Lessons of Piltdown. The Evolution 
Protest Movement, Hampshire, England. 

Walsh, John Evangelist. 1996. Unraveling Piltdown: the 
science fraud of the century and its solution. Random 
House, New York. 

Williams, Trevor. 1969. A biographical dictionary of sci¬ 
entists. Wiley-Interseienee, New York. 

Winslow, John Hathaway and Alfred Meyer. 1983. The 
perpetrator at Piltdown. Science 83 (9):33-34. 

Youngson, Robert. 1998. Scientific blunders, a brief his¬ 
tory of how wrong scientists can sometimes be. Carroll & 
Graf, New York. 









Volume 36, December 1999 


155 


Notes on the Panorama of Science 


Unaweep Canyon—Another Visit 

Recently an interesting article (Shaver, 1998, pp. 218- 
224) on the origin of Unaweep Canyon (Figure 1) in 
southwest Colorado appeared in the Quarterly. Shaver 
suggested some puzzling geological problems facing crea¬ 
tionists who would study the region. I would like to add 
some comments to Shaver's thought provoking paper. 

The Origin of Unaweep Canyon —Uniformitarian 
Speeulations 

The origin of Unaweep Canyon has been puzzling to uni- 
formitarians as noted by the variety of origin scenarios 
which have been offered to suggest how the canyon 
formed. Of course erosion by fluvial means is employed 
in most cases. Peak (1877), Cater (1966; 1970) and 
Sinnock (1981) conjectured that the ancestral Cunnison 
River carved the canyon. Cannett (1882), however, pos¬ 
tulated that the canyon was once a channel of the Colo¬ 
rado River. Lohman (1961; 1965; 1981) proposed an 
elaborate scheme of stream piracy (two successive 
phases) involving both the Cunnison and Colorado rivers 
to form the canyon. Cole and Young (1983) listed evi¬ 
dences for glaciation found in Unaweep Canyon: U- 
shape canyon, truncated spurs, cirques, hanging valleys, 
till, outwash, solifluction features and blocked drainages. 
They considered ''...that glaciation was an important 
agent in the final sculpting of the canyon" (p. 77). 
Oesleby (1977; 1983) measured the thickness of valley fill 
in Unaweep Canyon, which could be interpreted to be 
debris from previous erosional events. 

Such fill along the edges of the canyon wall could yield 
a U-shape not carved by glacial forces. Sinnock (1981), 
when presenting his model involving a sequence of seven 
geomorphic events that led to the formation of the can¬ 
yon, aptly commented that, "This model is but one of an 
infinite number of possible solutions to the problem of 
geomorphogenesis in the study area..." (p. 127). Thus 
when Shaver (1998) employed the wording, Unaweep 
Canyon mystery, in the title of his article, it described 
perfectly the state of origin speculations concerning the 
canyon. 

Creationist Efforts in Southwest Colorado 

Shaver has recently written another treatise (1999, pp. 
11-16) on the region, describing a possible young earth 
origin of the Colorado National Monument (CNM), in 
which he further elaborated his two-phase model for the 
development of regional geomorphic features related to 



Figure 1. Unaweep Canyon looking southwest. The in¬ 
ner gorge is cut into hard crystalline rocks. Slope above 
rim of the inner gorge on right are Triassic strata capped 
by a flat bench of Entrada Sandstone. 

Flood and post-Flood events. He discussed Holroyd's 
work on Bangs Canyon (1994) claiming that catastrophic 
events were necessary to form the canyon as opposed to 
slow uniformitarian processes. Shaver also noted that the 
process of cliff sapping probably was instrumental in the 
formation of the CNM similar to rapid canyon develop¬ 
ment in the southeastern United States (Froede, 1996; 
Williams, 1995). 

Card (1998) joined the discussion on Unaweep Can¬ 
yon and proposed a general canyon formation model 
throughout the world as a direct result of the Flood 
event. A related article on the catastrophic formation of 
the Black Canyon of the Cunnison River in southwestern 
Colorado was presented by Williams (1998). 

Unaweep Canyon—Additional Observations 

Considering the origin of Unaweep Canyon, possibly 
channelized high-velocity Flood water laden with abra¬ 
sive particulate matter removed the sedimentary strata 
overburden then continued to scour into the crystalline 
basement. Once a preferred drainage pathway had been 
established, retreating Flood water continued to cut into 
the basement rock forming a canyon. Rapid uplift during 
the late stages of the Flood combined with a falling base 
level eventually left Unaweep Canyon ''high and dry" 
with later post-Flood ice age precipitation accounting for 
any further erosion. Canyon sidewall erosion during the 
immediate post-Flood period resulted in scree piles along 
the floor of the canyon forming the U-shape thought by 
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some to reflect glacial weathering and erosion. Other in¬ 
terpretations are possible and I urge creationists to study 
this fascinating region of Colorado and offer their ideas 
for the development of geomorphic features such as 
Unaweep Canyon. 
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Catastrophically Buried Old-Growth Forests Along the Oregon Coast 


Hundreds of tree stumps of varying sizes are occasionally 
uncovered within the surf zone along portions of Ore¬ 
gon's coast (Figures 1-4. Other investigations into paleo- 
forests in a surf zone setting along the United States Gulf 
of Mexico are found in Froede, 1995; 1997.). These 
stumps represent what were once old-growth forests 
which existed close to the former shoreline. An investiga¬ 


tion of these paleoforests was recently conducted by Hart 
and Peterson (1997). The following account is a summary 
of their report: 

Typically, tens to hundreds of tree stumps be¬ 
come exposed within the surf zone along portions 
of Oregon's coast following severe storm events as¬ 
sociated with the Southern Oscillations of FI Nino. 
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Figure 1. Neskowin Beach, Oregon. Tree stumps ex¬ 
posed within the surf zone in March 1998. The stumps 
are approximately 3 feet in height. Photographs by Fred 
Brauer. 



Figure 3. Neskowin Beach, Oregon. Large weathered 
tree stump containing marine borings exposed in the 
surf zone in March 1998. Proposal Rock is in the back¬ 
ground. The stump is approximately 3 feet in height. 

These large late-Holoeene age trees oeeur in-situ 
with their roots still intaet. Radiometrie dating of 
the freshly exposed tree stumps has been eon- 
dueted in an attempt to age-date the former forest 
(ranging from 1,970 ± 50 to 4,340 ± 70 radioear- 
bon years). Unfortunately, the age of the wood ere- 
ates a eonfliet between the age of the forest and a 
sea-level highstand position. 

Paleosols and forest litter are in many eases 
found beneath and/or around the in-situ stumps. 
The exeellent eondition of the buried wood and un¬ 
derlying litter refleet rapid burial and preservation. 
Exposure of the wood and litter in the surf zone 
even for short periods of time results in the rapid 
destruetion of both. 

While ehanging sea-level position is believed to 
play a role in the inundation and burial of the 



Figure 2. Neskowin Beach, Oregon. Large tree stump in 
surf zone adjacent to Neskowin Creek exposed in March 
1998. 



Figure 4. Moolack Beach, Oregon. Large tree root mass 
with missing (eroded) stump exposed in the surf zone in 
March 1999. The root mass diameter is 18 feet which 
suggests an original trunk diameter of 6.5 feet. 

paleoforest, it is regional vertical tectonic move¬ 
ment associated with the active convergent margin 
of the Cascadia subduction zone which is believed 
to play the greatest role in the burial and preserva¬ 
tion of these surf zone forests. Six stages are viewed 
as necessary to account for the formation of the tree 
stumps in the surf zone: 1) Wave cutting of the 
shore-line at a fixed sea-level position, creating a 
broad platform, 2) tectonic uplift of the platform, 
3) growth of a forest (similar to the modern forest of 
that region) on the wave-cut platform, 4) rapid 
burial and preservation of the forest, 5) inundation 
of the forest at sea level, and 6) renewed erosion of 
the beach platform exposing the tree stumps in the 
surf zone. Debris flows and clastic dikes associated 
with many of the buried forests reflect tectonic con¬ 
ditions along this portion of Oregon's coast. 
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Within the Young-Earth Flood framework it is not 
surprising to expeet the eatastrophie burial and preserva¬ 
tion of a forest in an area known to be seismieally aetive. 
Plaee this buried forest adjaeent to a eoast and with the 
erosion of the overburden it would eventually beeome ex¬ 
posed in the surf zone. This is what we find along Ore¬ 
gon's shoreline today. 

The Oregon eoast at some point in the past experieneed 
signifieant erosion resulting in the ereation of a beaeh plat¬ 
form. Following this period, vertieal teetonie movement 
(probably eoupled with sea-level retreat) allowed this 
eoastal area to beeome eovered with old-growth forest. 
Eater, the area dropped baek within the surf zone, proba¬ 
bly due to sea-level rise and vertieal teetonism, and was 
buried under several feet of quartz sand. Today, large-seale 
storms remove the quartz sand and uneover portions of 
this onee impressive forest. By the eondition of the pre¬ 
served wood and underlying forest litter it is obvious that 
these materials have only reeently beeome exposed or the 
organie material would have been rapidly and eompletely 
destroyed. Perhaps reeent regional uplift of this area has 
aided in the removal of the overlying sand exposing the 
tree stumps, or the beaeh sand souree has been lost limit¬ 
ing the amount of sand available to eover the stumps 
within the surf zone. Either way the stumps, underlying 


forest litter, and paleosols are exposed for the first time 
sinee they were originally buried. 

Due to the size of some of the trees (some estimated 
to be over six feet in diameter) it is apparent that eonsid- 
erable time passed (a few hundred years) allowing the for¬ 
mer forest to mature to a full growth stage. Staeked 
sueeessions of paleoforests have not been found in this 
region. We are only observing the remainder of one 
paleoforest. This is expeeted within a Biblieal framework, 
but not in the vast expanse of uniformitarian time. 
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Book Reviews 

Summer of the Gods by Edward Larson 
Harvard University Press, Cambridge, MA. 1997, 318 pages, $15. 


The book is a detailed account of the Scopes trial of 1925 
at Dayton, Tennessee, an event often tagged as the 
''Scopes Monkey Trial." Probably few if anyone in cre¬ 
ation circles are unaware of this trial, one which has to 
this day ramifications in the battle between creation and 
evolution. Larson is a Professor of History at the Univer¬ 
sity of Ceorgia at Athens and received his Ph.D. from the 
University of Wisconsin. One of his past professors was 
Ronald Numbers, who is no friend of young-earth cre¬ 
ation (p. ix). This may be his bias. The book is subtitled 
The Scopes Trial and America's Continuing Debate Over 
Science and Religion. Much has already been written 
about this trial but Larson's treatment, while somewhat 
stilted, presents details lacking in other accounts. 

There is little need to re-hash the story, one which has 
been so often repeated. Perhaps the value of Larson's 
work is that he has placed the trial in the midst of other 
concerns of early 20th Century America, an era when 


there was unrest in the wake of the recent world war. The 
original intent of the trial was a test of a Tennessee law 
which forbid the teaching of evolution. Dayton mer¬ 
chants got on the bandwagon as they saw the possibilities 
of drawing folks to their sleepy town in the Tennessee 
hills. Soon others saw the trial as a line drawn in the sand 
between evolution and creation, and things escalated to 
the point that Clarence Darrow and William Jennings 
Bryan found themselves facing each other in a stuffy 
courtroom. The trial started as a contest as to who con¬ 
trols the classrooms. 

While my own investigation into the trial may be 
faulty, I have been under the impression that Scopes was 
a physical education teacher (coach) and, occasionally, 
subbed as a teacher in science. Larson, however, says that 
Scopes was "a 24 year old science instructor and part- 
time football coach" (p. 89). The former seems to be a 
more accurate job description. 
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The movie and play Inherit the Wind are often held up 
as representing the faets of this trial but Larson goes to 
great lengths to show the error of this. The book provides 
valuable information, material whieh ean be helpful 
when Inherit the Wind shows up in a loeal eommunity. An 
interesting point revealed in this book is that many of the 
arguments brought forth in this trial remain with us to¬ 
day. This shows that the eonfliet is not, as alleged, be¬ 
tween seienee and religion, but between two faith 
systems. Larson takes pains to show the inner workings of 
this trial, one in whieh no expert witnesses ever got to the 
stand. Although a number submitted depositions, none 
aetually testified. 

The author, perhaps laeking pereeption into things 
having to do with this issue, quotes a Unitarian minister 
who defends Seopes, implying that it was alright for a 
minister to be opposed to the anti-evolution bill in Ten¬ 
nessee. Larson, who should know better, fails to under¬ 
stand that Unitarianism and Evolutionism are similar. 

In my opinion, the best parts of Larson's book are 
ehapter 9 and 10, titled ''Retelling the Tale" and "Distant 
Eehoes." Here Larson shows how the aeeount has be- 
eome distorted over the years so that what we read today 
is far from what aetually took plaee. His elosing eom- 
ments are worth reading: "As the amens for ereationism 


have inereased in both number and volume over the 
years. ...seeular erities have tended to revise their views of 
the play and the trial. Even aloof intelleetuals have eome 
to realize that a vast number of Amerieans still believe in 
the Bible and aeeept it as authoritative on matters of sei¬ 
enee. Moreover, if people aeeept the biblieal aeeount of 
speeial ereation over the seientifie theory of organie evo¬ 
lution, whieh is, after all, one of the eore theories of mod¬ 
ern biology, they most likely defer to biblieal authority on 
other matters of publie and private eoneern" (p. 265). 
The book's title eame from Darrow's autobiography. The 
Story of my Life, published in 1932. 

This is a generally good attempt to present an objee- 
tive aeeount of sueh a eontroversial event. As an histo¬ 
rian, it is imperative that Larson not take a position, yet 
despite this eoneern, his bias eame through as he tended 
to write of some who supported the anti-evolution bill as 
being "ultraliteral." He often noted that the problems at 
Dayton, revolved around who took a literal view of the Bi¬ 
ble, and yet those who read his book are expeeted to take 
his works literally! Summer for the Gods is good reading 
and eould be useful in a elassroom, provided there is eare- 
ful attention by a teaeher who ean show where problems 
in the diseussion exist. 

Reviewed by Dan Sehobert 


The Creation Interpretation by Catie Prates 
1997. Noble Publishing Associates, Gresham, OR. 112 pages, $10.00 


Author Catie Erates gives ereation seminars nation¬ 
ally, and lives near Oeala, Elorida. She also produees ere¬ 
ation videos, and homesehools her three ehildren. 

This book presents basie ereation material in a pleas¬ 
ant and aeeurate manner. Catie writes for those who be¬ 
lieve in a reeent ereation, but who have questions. 

The ereation event is estimated at 4004 B.C., with the 
Elood beginning in 2400 B.C. Walter Brown's hydroplate 
theory is deseribed as the probable Elood meehanism. 


Sinee the peppered moth evidenee for evolution now 
has been debunked, the next book edition needs to elarify 
this point, and also improve overall editing. In suggesting 
further resourees, the CRS Quarterly is not mentioned. 
These weaknesses are eelipsed by the book's humor and 
user-friendly approaeh. The Eoreword is written by Den¬ 
nis Petersen. 

Reviewed by Don DeYoung 


Electromagnetism and the Sacred by Lawrence W. Fagg 
Continuum, New York. 1999.144 pages, $24.95 


This is the third book by nuelear physies professor (re¬ 
tired) Lawrenee Eagg. He is well versed in modern seien¬ 
tifie eoneepts from elementary partieles and quantum 
eleetrodynamies to eosmology and the big bang. Eagg be¬ 
lieves that a god (monotheist p. Ill) has ereated the uni¬ 
verse. However, the god to whom he eredits ereation used 


evolution (p. 27) and ean be inferred to be physieally 
operating in the ereated world around us (p. 20). Chris¬ 
tianity is only one of the many religious traditions that 
point to this ereator god and refer to him as light like. 
Eagg does not present the arguments for ereation or for 
the evolutionary methods used. But he assumes all that 
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modern science has uncovered about this creation leads 
to those conclusions. Based on this assumption Fagg pro¬ 
poses that this god remains immanent in nature and the 
only way humans can directly infer this immanence (p. 
21) is through electromagnetic interactions (EMI) 
within nature. In fact EMI has been the underlying ''work 
horse'' of evolution (p. 115) and will be the driving force 
for human evolution to the next level (p. 71). 

The book subtitle is "At the Frontier of Spirit and 
Matter". The book proposes that ubiquity of electromag¬ 
netic interactions in nature (matter) can be used as an 
analogy of how God (spirit) is present and interacts with 
his creation. This idea is promoted to help integrate sci¬ 
ence and religion. God created the universe and left signs 
in it that humans can recognize. A large majority of these 
signs can only be recognized by scientific studies using 
EMI as the medium for detecting and characterizing (p. 
64) such phenomena. The other three known forces 
(gravity, nuclear and weak) have much less noticeable ef¬ 
fect on us and the world we live in. Ultimately these 

-— • » 


forces may also be shown to originate from the same 
source, as already the weak force has been in theory suc¬ 
cessfully unified with electromagnetism during the early 
stages of the big bang (p. 36). The bringing together of 
science and religion in what Fagg calls natural theology 
should be mankind's goal as part of the next evolutionary 
step. Electromagnetism in all its subtle forms is how we 
can best interact with our environment and will necessar¬ 
ily be the means to that end. To a theistic evolutionist 
this book may make sense as to how humans may learn of 
God's immanence by analogy with the role of EMI in na¬ 
ture. However, to a Ghristian and Young Earth 
Greationist Jesus' words in Matthew 11:27 are more ap¬ 
plicable, "...neither knoweth any man the Father, save 
the Son, and he to whomsoever the Son will reveal him." 

Reviewed by Del Dobberpuhl 
Van Andel Greation Research 
Genter, 6801 N. Highway 89 
Ghino Valley, AZ 86323 


The Wisdom of the Bones by Alan Walker and Pat Shipman 
Alfred A. Knopf, New York. 1996, 336 pages, $25.50 


It was August 22, 1984, and Kamoya Kimeu, the foreman 
of the fossil hominid expedition was prospecting for 
hominid remains west of Lake Turkan in Africa. The oth¬ 
ers of the group were resting. Search in that area had been 
disappointing and it was planned to move the camp to a 
new location the following day. Then he found a small 
piece of hominid frontal bone. He knew from its thick¬ 
ness that it was Homo erectus. The others were sum¬ 
moned but they could find nothing else on the surface. 
The tedious task began to break up the top layer of 
ground and sieve it for fossil fragments. With no success, 
they were about to give up when pieces of bone began to 
appear. As it turned out, they had discovered the most 
nearly complete skeleton of a hominid ever found, an ad¬ 
olescent H. erectus boy. 

Intricate laboratory work is described, like a detective 
story, revealing features of the boy's life. The authors 
comment, "How could an animal the size of a large, 
strong, tall youth manage with the brain of a toddler? 
What combination of mute cunning and amazing 
strength enabled H. erectus to spread out of Africa, the 
continent that had contained its ancestors for millions of 
years? What happened to the ecosystems it invaded? We 
do not know." 

In 1973 Kamoya Kimeu had found what was at that 
time the most nearly complete skeleton of H. erectus. It 


was an adult female with a fatal bone disease. The malady 
was diagnosed as due to the ingestion of too much vita¬ 
min A. In the early days of Antarctic exploration men suf¬ 
fered from this when their rations ran out and they killed 
their dogs and ate the livers. The carnivore liver is rich in 
vitamin A. The significant thing in this case is that the 
scientists deduced that without aid an individual with 
this affliction could not live long enough for it to progress 
as far as it had in this case without the care of another in¬ 
dividual. This led to the conclusion that H. erectus crea¬ 
tures were sufficiently advanced to have compassion on 
others of their kind and sustain them when in distress. 

From their study of hominid bones the authors also 
conclude that "first our ancestors got less apelike, then 
the females got more apelike while the males continued 
to get less apelike, then the females reversed evolutionary 
directions and both sexes continued to follow the trajec¬ 
tory toward decreasing apishness." 

As evolutionists, the authors conclude, "We are first 
and foremost mammals and have to operate under the 
same biological, physiological, and biochemical "rules" as 
any other mammal. There was no special creation for hu¬ 
mans, and there are no special exemptions from the con¬ 
straints of anatomy." 

Reviewed by 

Bolton Davidheiser 
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Letters to the Editor 

Elginerpeton panchenis Costly Walk Through Time 


So far, Elginerpeton paneheni is the oldest known am¬ 
phibian to date. Those working elose to it reekon that it is 
about 373 myrs old. The earliest type of fish thought to 
have transformed into amphibians are known as Pander- 
iehthyids dated as 378 myrs ago. 

The early amphibians show many signs of being pre¬ 
dominantly, if not totally, aquatie ereatures. But aeeord- 
ing to the latest diseoveries, Elginerpeton had onee left its 
watery existenee for life on land, only to return again to a 
mainly, if not totally, aquatie existenee (Westenberg, 
1999, p. 124). This eonelusion is based on the faet that 
Elginerpeton had robust limbs perfeet in every way for life 
on land, but its foot had the sole twisted in sueh a way 
that it faeed baekwards rather than downwards and so the 
ereature eould not put its foot flat on the ground. Natu¬ 
rally, that arrangement would have been perfeet for pad¬ 
dling in water. Therefore, it is believed that the rest of the 
perfeetly terrestrially adapted limb would have onee 
walked on, ground before returning to the water (West¬ 
enberg, 1999, p. 124). So it is imagined that Elginerpeton 
must have gone first from fish aneestor to a totally terres¬ 
trial amphibian. Then it must have begun to return again 
to the water. 

In order to reaeh this date of 373 myrs where we find 
Elginerpeton returned to an aquatie existenee, we must 
first traee the history of this amphibian. First of all 
Elginerpeton would have spent time living a land exis¬ 
tenee and a three myrs history for this is not unreasonable 
and this would bring us to 376 myrs. We must then take 
into aeeount Elginerpeton going from an aquatie exis¬ 
tenee onto land and before all of this the time it must 
have taken going from fish to amphibian. We may or may 
not diseover fossils believed to be within the time period 
from 373 myrs and 378 myrs, but if we take into eonsider- 
ation the aforementioned aeeount of the history of 
Elginerpeton, we eannot help but eonelude that fish sim¬ 
ply did not evolve into amphibians and then baek into an 
aquatie form again in a mere 5 myrs. This is a view that 
will be weleomed by ereationists. 

The oldest known lungfish are dated at 390 myrs. For 
the next 10 myrs they would have been giving rise to 
many of the other members of the order of fish that in- 
eluded Panderiehthyids. But beeause of this, the time 
from 378 myrs to 370 myrs beeomes the most important 
area for expeeting to find evidenee for fossils showing the 
transition from fish to amphibia. At the time of this writ¬ 


ing no fossil eorroborates the looked-for evolution of fish 
to amphibians. The artiele in the National Geographie 
deseribes Elginerpeton as being 370 myrs old. I am in¬ 
formed by those elosest to it, however, that 373 myrs is 
the aetual date involved. But even if we take 370 myrs as 
the Elginerpeton date and give it a history of three myrs, 
that would bring us baek to 373 myrs. During the five mil¬ 
lion years between 373 myrs and 378 myrs a fish aneestor 
would have had to evolve into a fully terrestrial amphib¬ 
ian. Then the amphibian would have had to produee the 
partly aquatie Elginerpeton. Since these various ehanges 
eould not possibly have oeeurred in the seant five myrs, 
the evolutionary theory should be abandoned no matter 
what further fossils are diseovered. Amphibians must 
have already existed during that alleged time. 

Perhaps three myrs would have been needed to pro¬ 
duee the aquatie foot. Before that, many millions of years 
would have been required to eonvert a totally aquatie 
limb to one that is for the most part that of a land-dwell¬ 
ing ereature. And before all of this, millions of years 
would have been neeessary to ehange a fish to an amphib¬ 
ian in the first plaee. All of this would have taken suffi- 
eient time to rule out the idea that Elginerpeton had 
beeome an amphibian by 378 myrs ago. Thus even using 
an evolutionary time seale there is no way to produee all 
these ehanges in further fossil diseoveries. Fvolutionary 
theory is falsified. These fossil data point instead to the 
shared-themes model (or gene-them model) whieh ae- 
eounts for any shared features between fish and amphibi¬ 
ans. 

For further reading of Devonian fish and amphibians 
see Brown, 1996; 1997. 

References 

CRSQ: Creation Researeh Soeiety Quarterly 
Brown, C. 1996. Devonian fish and amphibians and the 
gene-theme model. CRSQ 33:13-15. 

-. 1997. Devonian fish and amphibians: An update. 

CRSQ 34:104. 

Westenberg, K. 1999. From fins to feet. National Geo¬ 
graphie 195(5):114-126. 

Colin Brown 
61 Derby Road 
Golborne, Warring 
WA3 3LF Fngland 




162 


Creation Research Society Quarterly 


Comments on Wetumpka Impact Paper (CRSQ 36:32-37) 


I would like to commend Cad Froede and Emmett Wil¬ 
liams for their excellent paper on the Wetumpka struc¬ 
ture in Alabama in a previous issue. It has been exciting 
to me to see papers by creationists regarding geological 
field work at impact sites. 

Though the presence of the special ''shock minerals'' 
such as shocked quartz, coesite, or stishovite are more de¬ 
finitive indicators of an impact, the geological context 
sometimes tends to eliminate events other than impacts. 
This appears to be the case at Wetumpka. The severely 
jumbled underlying metamorphic and igneous rock, the 
remnants of a circular rim, and the lack of clear evidence of 
a volcanic origin seem to point to the structure being an 
astrobleme, or crater remnant. The authors do not rule out 
the possibility of it being of volcanic origin, though that 
seems unlikely. The authors provide I think a very plausi¬ 
ble means of relating this impact to a young-earth Flood 
model. They suggest it may have took place in the late 
Flood/early post-Flood in a shallow marine environment or 
a beach perhaps. The geology of the area seems to defi¬ 
nitely place it after most of the deposition of the Flood but 
before the post-Flood ice age. Flood waters would have 
been retreating and little or no additional marine sedi¬ 
ments formed on top of the structure. On the other hand, 
terrestrial sediments were laid down on the crater after its 
formation, then these sediments were later eroded away to 
expose the structure. This is an example of how the geo¬ 
logical study of impacts can shed light on the Flood and 
post-Flood phenomena. This tends to confirm that im¬ 
pacts were occurring during Noah's Flood. The impacts, 
which I believe began at the onset of the Flood, apparently 
continued occasionally into the post-Flood period. 

I would like to have seen some discussion in the paper 
of the distribution of impact ejecta in the Wetumpka re¬ 
gion. The authors make a comment about the elevational 
differences between the northern and southern crater 
rims, the north rim being higher. It is pointed out that 
this "is believed to be due to the angle of impact." From 
the perspective of crater physics, it is usually the ejecta 
that tells more about the direction of motion of the 
impactor than the shape of the crater. If the crater is ellip¬ 
tical in shape rather than circular, then this may indicate 
the object struck at a very low angle of approach (or high 
angle from the vertical). Thus, judging only from the 
inforination presented in this paper, I would think ero¬ 
sion by the local streams is a more likely explanation of 
the breaks and unevenness of the crater rim. 

Using energy scaling techniques as well as some rea¬ 
sonable assumptions allows a rough estimate of the en¬ 
ergy and size of the Wetumpka impactor. It is reasonable 
to use the Barringer impact in Arizona as a baseline in the 
scaling calculation. The diameter, kinetic energy, mass of 


the impactor, and diameter of the impactor can be con¬ 
sidered known for the Barringer site in Arizona (Norton, 
1994). The Lampson Scaling Law (Melosh, 1989) can be 
used to calculate the energy in the Wetumpka impact 
from the Arizona impact. 

.Do 

In this equation, D is the diameter of the Wetumpka 
crater. Do the diameter of the Barringer crater, and W 
represents the kinetic energy in a likewise manner. The 
Wetumpka crater diameter is a little over four times the 
diameter of the Barringer site. This implies that if the en¬ 
ergy of the Barringer impact was 1. 7 megatons (7.1x10^^ 
joules) the energy of the Wetumpka impact would be 
about 144 megatons (6x10^^ joules). The Barringer 
impactor is believed to have been about 80 feet or 24 me¬ 
ters in diameter. Assuming a speed of 20 km/s and a den¬ 
sity the same as for the Barringer object (assume 3.5 g/ 
cm^), this will give a Wetumpka impactor about 300 feet 
or 90 meters diameter. (To obtain this, use the equation 
for kinetic energy and the relationship between volume, 
density, and mass for both impactors.) Of course, if the 
density and speed were different it would change these 
figures somewhat and the speed would be the more sig¬ 
nificant factor. 
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Wetumpka Impact Crater Confirmed 

Over a year ago we submitted an artiele whieh was reeently 
published in the Creation Research Society Quarterly 
(Froede and Williams, 1999). In our artiele we agreed with 
the uniformitarian proposal that the Wetumpka Impaet 
Crater was of extraterrestrial origin. However, at the time 
we wrote our artiele no eonelusive evidenee existed whieh 
eonfirmed this feature as an impaet erater. We suggested 
that perhaps the eoring of the erater floor might provide 
elearer evidenee of impaet origin. 

During a period extending from June to August 1998, 
David King and Tony Neathery eondueted a well drilling 
program on the floor of the Wetumpka Crater. Their ef¬ 
fort was undertaken to retrieve basement roek from the 
bottom of the erater whieh would validate the impaet ori¬ 
gin for this feature. Two wells were drilled with the first 
well approximately 628 feet, and the seeond at 589 feet 
beneath the ground surfaee (King, n.d.). Neither of these 
wells reaehed the bottom of the erater floor. 

In early Mareh 1999,1 had the opportunity to attend a 
field trip led by King and Neathery to the Wetumpka 
Crater. During this field trip it was shared with the partie- 
ipants that shoeked quartz grains retrieved from one of 
the well eores provided the neeessary evidenee whieh 
elearly identifies the Wetumpka Crater as being of im¬ 
paet origin. A publie meeting was held in the eity of 
Wetumpka a week before our field trip where Peter 
Sehultz, internationally reeognized planetary geologist 
and professor of geology at Brown University, announeed 
to the erowd that the Wetumpka Crater was of extrater¬ 
restrial origin (Blaekburn, 1999). 


Many questions still remain regarding the timing, type 
of objeet, direetion, and size of the initial erater. How¬ 
ever, these investigations ean now proeeed with an un¬ 
derstanding that this large surfaee feature was formed as 
a result of impaet with an extraterrestrial objeet. 

None of the new information gained as a result of the 
erater floor drilling projeet or subsequent sedimentary 
analysis ehanges our original interpretation with regard to 
the timing, meehanism, or method of formation within 
the framework of a young-earth. We are optimistie that 
further investigation into this feature will show our pro¬ 
posed paleoenvironmental setting as being the best to fit 
the physieal evidenee. 
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Earth Impacts, the Geologic Column, and Chicxulub 


Some CRSQ readers will be aware of the papers on Farth 
impacts which I presented at the Fourth International 
Conference on Creationism, August 1998 (Spencer, 
1998). Following are some comments on research I have 
done on the subject of impacts since the publication of 
these papers. I would like to mention Farth crater data 
obtained after the publication deadline of the ICC Pro¬ 
ceedings, a minor error in the paper, and some recent 
findings relevant to the subject from the scientific litera¬ 
ture. 

In the ICC Proceedings paper, ''Catastrophic Impact 
Bombardment Surrounding the Cenesis Flood'' I pre¬ 
sented a table giving data on Farth astroblemes in rela¬ 
tion to the Ceologic Column. Table 1, page 559 of the 
Proceedings gives two data sets from Farth crater data 
compiled by O. Richard Norton, an astronomer and edu¬ 
cator, and Richard Crieve of the Canadian Ceological 


Survey, Canada. The Norton data set was only 50 points, 
but was recent data from 1994 while the Grieve data was 
from 1982 and included 88 points. The 50-point data set 
included good information on the sites and is a set where 
there is a high confidence of them being impact sites. 
The Grieve data set of 1982 was considered a very author¬ 
itative list at the time and it has been quoted and used by 
many other authors. The Grieve data from 1982 also in¬ 
cluded some information on the sites. Richard Grieve 
used a ranking system to describe the state of preserva¬ 
tion of the impact structures. After the publication dead¬ 
line for the ICC papers, I was able to obtain a data set 
from the Canadian Geological Survey, including Grieve's 
Farth impact site list from 1998. There was no way to get 
this data into the Proceedings papers but it was in my pre¬ 
sentations at the conference. The 1998 list of Farth 
astroblemes included 121 points (points without an as- 
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signed age figure were thrown out). This data set has the 
advantage of being very up to date but the disadvantage 
of their being no information about eaeh site. 

The erater numbers were totaled in the ICC Proceed¬ 
ings in a manner that eontained an error. Following is a 
table showing how it was presented for the ease of the 
1982 data set. 


Table I. Data presented as in ICC 1998 Proceedings; 
italicized labels are not correct. 


Geologic Column 
Label 

Evolutionary 
Age (Ma) 

No. of Impacts, 
Grieve, 1982 

Recent 

< 1 

7 

Upper Cenozoic 

5-1 

3 

Lower Cenozoic 

65-5 

7 

Mesozoic 

100-65 

3 

Upper Paleozoic 

300-100 

15 

Lower Paleozoic 

600-300 

12 

Preeambrian 

> 600 

3 


The Mesozoie, Upper Paleozoie, Lower Paleozoie, and 
Preeambrian labels are not eorreet for the age periods 
shown in Table I (same for the Norton data set, not 
shown here). The eounts of impaet sites in eaeh eategory 
are eorreet for the numerieal age ranges shown, but not 
eorreet for the Geologie Periods shown. The Lower Paleo- 
zoie and Preeambrian Period eounts are not quite eorreet 
beeause geologieal soeieties reeently adopted a different 
boundary age between the Preeambrian and Cambrian 
Periods than the figure used in the Proceedings. This 
plaees the Preeambrian/Cambrian boundary at 550 Mil¬ 
lion years ago rather than 600. Of eourse, as young earth 
ereationists we do not aeeept these ages, but the differ- 
enee does affeet the eounts of the astroblemes. 

It is important for ereationist geologists to look into 
how Earth impaets are distributed in the Geologie Col¬ 
umn. Though there is not a real eonsensus on some ques¬ 
tions about the Geologie Golumn and the Flood among 
ereationists, this kind of data ean shed light on the eom- 
plex events of the Genesis Flood. The most important 
point is that impaet struetures are found in all types of 
roek and all through the Geologie Golumn, from Preeam¬ 
brian upward. Sueh data may be eounted and presented 
in a variety of ways, so there is a danger of bias appearing 
in sueh a table. After reeounting the points with the 1998 
Grieve data set, two interesting ways of presenting the 
numbers follow in Tables II and III. 

Some ereationists might argue that showing the data 
this way shows a bias towards the uniformitarian presup¬ 
positions of evolutionary geology. So, I eounted the data 
in another way, breaking down the ages into 12 equal 
uniformitarian time periods of 50 million years eaeh. Ta¬ 


ble III shows the data this way from Grieve's 1998 data 
set. (The data sets mentioned here are available from 
Speneer, 1998e.) 

Table III shows that the greatest number of impaets 
are in reeent strata, whieh are easier to diseover sinee they 
are more aeeessible for study. The aeeessibility of the var¬ 
ious strata is a very important eonsideration. A paper by 
Trefil and Raup (1990), uses statistieal analysis to deter¬ 
mine whether most Earth eraters have the same age as 
the roek in whieh they are found. They eonelude that this 
is the ease at most impaet sites. This eonelusion needs to 
be reexamined based on young-age assumptions. Small 
eraters are more likely to be eroded before the roek in 
whieh they are found is eroded. On the other hand, large 
eraters are likely to ''survive'' even if there is signifieant 
erosion around the site. A large impaet produees a variety 
of indieators of impaet that may be observed even if the 
erater rim has eroded away, sueh as shoeked minerals, 
breeeia and deformed strata, magnetie anomalies, and 
various eireular struetures in the subsurfaee roek. Trefil 
and Raup show statistieal data on the pereentage of the 
eontinental surfaee whieh has eaeh geologieal roek elassi- 
fieation available near the surfaee. Genozoie and Meso- 
zoie roek are mueh more eommon on the surfaee of the 
eontinents than is Paleozoie roek. So, for example, Gam- 
brian roek is less aeeessible than Gretaeeous sinee it is 


Table II. 1998 Earth crater data recounted to correctly 
correspond to Geologic Periods. 


Geologic 

Period 

Evolutionary 
Age (Ma) 

Grieve data, 
1998,121 points 

Cenozoic 

64—Present 

43 

Mesozoic 

249-65 

33 

Paleozoic 

549-250 

37 

Preeambrian 

> 550 

8 

Table III. Earth Impacts throughout the Geologic Col¬ 
umn, by equal "time" periods. 

Evolutionary Age 

(Ma) Grieve, 1998, 121 points 


50-0 

39 

100-50 

16 

150-100 

12 

200-150 

? 

250-200 

7 

300-250 

5 

350-300 

9 

400-350 

6 

450-400 

5 

500-450 

7 

550-500 

4 

> 600 

4 
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found over a much smaller area near the surface where we 
can study it easily. This may imply that the impact struc¬ 
tures in the Paleozoic strata were more numerous than 
the above numbers tend to show, since those strata are 
less accessible today. This tends to be consistent with 
what I proposed in my ICC papers. 

Another item of note was brought to my attention by 
Thomas Fritzsche, who presented an excellent paper at 
the 1998 ICC on the Chicxulub structure, in Yucatan. 
This structure has been accepted by many in the scien¬ 
tific community as the impact that led to the global ex¬ 
tinction of dinosaurs. Recent seismic reflection sounding 
studies of the Chicxulub structure have shed light on an 
interesting controversy over the size of the original 
Chicxulub crater. Estimates of the transient crater diam¬ 
eter have ranged from 180 to 300 km. After the impact, 
slumping would reduce the observed diameter from this 
value. The original paper by Luis and Walter Alvarez, 
Frank Asaro and Helen Michel, in 1980, quoted geologist 
Richard Grieve as estimating that a 10 km diameter aster¬ 
oid would produce a structure 200 km in diameter. The 
new seismic data from Chicxulub have revealed that the 
transient crater diameter was more like 100 km, and that 
the shock waves of the impact produced a fault structure 
that reached into the upper mantle. There is a prominent 
scarp structure around the Chicxulub impact site at 
about 195 km diameter. This was thought previously to 
be the main crater nim, but based on the new seismic 
studies the scarp must be considered a ring. This means 
that the Chicxulub structure is now viewed as a two or 
three ringed complex crater. Multi-ringed craters can 
have the rings either outside or inside the main crater 
rim. Not many impact sites on Earth have been proposed 
to be multi-ringed craters. This may the best evidence of 
such a structure to date on Earth, though they are com¬ 
mon on our Moon and Mars. On Earth, where erosion, 
tectonics, and sedimentation have altered crater struc¬ 
tures, it can be very difficult to determine the main crater 
rim diameter; hence the controversy over the size of 
Chicxulub. What is significant to creationists is that this 
new data on Chicxulub significantly reduces the energy 
of the ''dinosaur killer'' impact. My ICC papers argue that 
one large impact, even a large one such as the one at 
Yucatan, could not cause global extinctions of the dino¬ 
saurs (Spencer, 1998a). The environmental effects of 
such an event are not long-lived enough (Spencer, 
1998b), and from an evolutionary interpretation of the 
fossil record, the extinctions required too much time to 
associate them with one impact. The smaller size of the 
Yucatan impact makes the single-impact extinction hy¬ 
pothesis even less plausible. 


Recently published papers by creationists (Faulkner 
1999; Froede and Williams, 1999; Steele, 1999) under¬ 
score that impacts from space are an important piece of 
the puzzle in a biblical and scientific understanding of 
earth history and the Flood, The events of the post-Flood 
period, in my opinion, are a very adequate explanation of 
the extinction of the dinosaurs. It is possible to incorpo¬ 
rate a significant number of impacts in our models of 
Noah's Flood. 
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Editors Comments 


Jerry Akridge discusses the possible development of a 
waterfall in Alabama from a creationist young-earth per¬ 
spective. Possibly you may not have any interest in the for¬ 
mation of a specific waterfall, but Akridge offers some 
speculation on how these scenic geomorphic features may 
have formed under similar geologic circumstances which 
may pique your curiosity. 

Dark matter is the topic of an article by the president of 
the Society, Don DeYoung. This esoteric subject is ex¬ 
plored from many angles and the author's conclusions may 
surprise you. Is dark matter real or imaginary? We actually 
know very little about the universe in which we live. 

A very complex example of parasitism is presented by 
Mark Armitage. The amazing details of this situation indi¬ 
cate that planning and design probably were necessary to 
establish the parasite-host relationship. It is unlikely, there¬ 
fore, that trematode parasites could have originated by 
stochastic means. Darwinism is ruled out by clear think¬ 
ing, but did the Creator design these parasites for other 
functions before the Fall of man? So often in scientific in¬ 
vestigation ''there are more questions than answers", and 
conclusions may be no more than speculation. But hu¬ 
mans seldom will acknowledge this limitation of their per¬ 
ceptive abilities. 

Jerry Bergman deals with the insurmountable problem 
of the origin of life from nonliving material by naturalistic 

-— • » 


means. This leap of faith by evolutionists to believe that 
such a thing could happen is astounding, and it illustrates 
to what ends men will go to avoid the implication of a Cre¬ 
ator ruling the cosmos. The hypothesis that a "spark of life" 
spontaneously generated on properly-arranged complex 
molecules is examined historically and scientifically by the 
author. 

The topic of speleothem growth in caverns was the sub¬ 
ject of an ongoing research program in the 1970s. Ceorge 
Matzko has revived this study and approaches it from a the¬ 
oretical standpoint, bringing together old data with newly- 
generated kinetic and age-dating techniques. More scien¬ 
tists realize that speleothem growth can be quite rapid 
under the proper conditions. Equipment has been con¬ 
structed at the Research Center in Arizona to continue the 
experimental activities. It is hoped that theoretical predic¬ 
tions and actual laboratory studies can be dovetailed into a 
successful effort. 

Shorter dissertations on fossil man and rock spires on 
Lookout Mountain may interest you. You are welcome to 
write to the editor about any topic covered in this issue. I 
hope you enjoy the diverse contents of the March Quar¬ 
terly. 

Emmett L. Williams 

Editor 


Book Review 

Subterranean by James Rollins 
Avon Books, New York. 410 pages, $7 paperbaek 


This novel is the first book written by veterinarian and spe- 
lunker (cave explorer) James Rollins. A New York Times 
best seller, the novel illustrates what millions of Americans 
are reading. The story concerns a fictional cave complex 
found deep beneath the Antarctic ice. Underground there 
are mile- size caverns, rushing rivers, and ancient cliff 
dwellings. Even stranger are subterranean flocks of birds, 
energized and illuminated by glowing minerals. Vicious 
dinosaur-like monsters terrorize the explorers. 

The collision hypothesis is offered for the demise of 
most dinosaurs (p. 101). In Rollins' imagination, prehis¬ 
toric creatures have somehow continued to survive under¬ 
ground for 65 million years. Further confusion results 
from the comment that underground artifacts are carbon 
dated at 5.2 mllion years (p. 26). In practice, the carbon-14 
technique is limited to just thousands of years. Author 


Rollins has a background in evolutionary biology. His 
novel uniformly promotes such thinking. For example the 
cave creatures are all monotremes, including secretive ab¬ 
original beings. Monotremes are "primitive" mammals 
which lay eggs (p. 246). Thus evolution somehow took an 
entirely different branch in the underground. There are 
also new age intimations: the aboriginal shamans are able 
to read minds and to tell the future. 

Subterranean joins the current series of Jurassic Park 
and Star Wars stories. All portray "prehistoric" creatures 
living together with modern people, less fictional than the 
authors could possible imagine. 

Don B. DeYoung 
Grace College 
200 Seminary Drive 
Winona Lake, IN 46590 
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DeSoto Falls in DeSoto State Park, Alabama: Evidence for Recent Formation? 

A. Jerry Akridge* 


Abstract 


Uniformitarian geology is based on long periods of 
time which are demanded for the formation of 
geomorphic features found on Earth. According to 
this doctrine, most extant geomorphic structures re¬ 
quired millions of years of slow and gradual pro¬ 
cesses for their formation (Dunbar, 1955). In 
contrast to this, the Young-Earth Elood model pre¬ 
dicts that these features were formed within the last 
few thousand years while undergoing the effects of 


high-energy, short-term, catastrophic processes 
(Gish, 1985). Conditions which favored rapid modi¬ 
fication of the Earth’s surface were present during 
the period of the Elood Event and the subsequent 
Ice Age (following the geologic framework proposed 
by Eroede, 1998). DeSoto Ealls, located in DeSoto 
State Park, Alabama, is such a geomorphic feature 
that is best explained within the framework of the 
Young-Earth Elood model. 


Site Location 

DeSoto Falls is located within DeSoto State Park near 
Mentone, Alabama (Figure 1). This waterfall was formed 
by the west fork of the Little River which flows atop Look¬ 
out Mountain. 



Figure 1. Map showing the location of DeSoto Falls in 
DeSoto State Park near Mentone, Alabama. 


Description of Lookont Mountain 

Lookout Mountain is the narrowest synelinal plateau 
within the Appalaehian Plateaus Provinee of Alabama. It 
extends in a northeast to southwest direetion from Chatta¬ 
nooga, Tennessee, to Gadsden, Alabama, a distanee of ap¬ 
proximately 80 miles (127 km) (Figure 2). The plateau 
varies in width from an approximate maximum of 10 miles 
(16 km) to a minimum of one mile (1.6 km). Compared to 
the long antielinal valleys adjaeent to and paralleling 
Lookout Mountain, the topographieal relief is approxi¬ 
mately 1,600 feet (488m). This syneline is eapped by sand¬ 
stone whieh is eonsidered by uniformitarian geologists to 
be Pennsylvanian in age. This sandstone is part of the 
Pottsville Formation whieh eovers mueh of north Alabama 
(Osborne, etal., 1989). 

Description of the West Fork 
of the Little River 

One of the major tributaries in the drainage basin assoei- 
ated with this part of Lookout Mountain eontaining 
DeSoto Falls is the west fork of the Little River. This river is 
approximately 25.3 miles (40.7 km) in length from its ori¬ 
gin to its eonjunetion with the east fork of the Little River. 
Water flow in the tributary varies from almost none in dry 
weather to a heavy diseharge during wet eonditions. In its 
meandering, southward eourse, the tributary approaehes 
within approximately 1,200 feet (366 m) of the western 
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tween Gadsden, Alabama, and Chattanooga, Tennessee. 



Figure 3. View looking downcanyon from the lip ofDeSoto 
Falls with a small part of plunge pool visible in lower right. 
The south side of the cirque-shaped basin is seen on the left. 
The sheer cliff faces of the canyon of the west fork of the Lit¬ 
tle River are barely discernible through the heavy vegetation. 
The underfit west fork of the Little River can be seen exiting 
the catchment basin at the uppermost part of the plunge 
pool. Note people on light-colored area in lower right for 
scale. 


margin of Lookout Mountain and approximately 4,000 
feet (1.2 km) from its eastern margin. The gradient of the 
tributary is 834 feet (254 m) from its origin to the point of 
interseetion with the east fork of the Little River. The west 
fork of the Little River exhibits the eharaeteristies of an 
underfit stream in that it is too small to have earved the 
eanyon through whieh it flows. 


The Canyon of the West Fork 
of the Little River 

A eanyon, eut entirely from undifferentiated Pottsville For¬ 
mation sandstone and varying in depth up to approxi¬ 
mately 180 feet (54.9 m), hosts portions of the west fork of 
the Little River. The eanyon has sheer eliff faees whieh 
drop 50 feet (15.2 m) or more before the talus apron is 
reaehed (Figure 3). Talus aeeumulation is minimal 
throughout the eourse of the eanyon. 


Description of DeSoto Falls 

From its loeation on the west fork of the Little River, 
DeSoto Falls (Figures 4a and 4b) is approximately 9.3 
miles (15 km) upriver from the eonjunetion of the east and 
west forks of the Little River. DeSoto Falls, eomprised of a 
major and minor waterfall, provides an abrupt ehange in 
the topographieal relief of the west fork of the Little River. 
The major waterfall measures approximately 100 feet 
(30.5 m). Approximately 75 feet (23 m) upstream from the 
major waterfall is another waterfall measuring 21 feet (6.4 
m). A 19 foot (5.8 m) high dam spans the west fork of the 
Little River approximately 90 feet (30.5 m) upstream from 
the minor waterfall. Water flow in Figures 4a and 4b is 
about the maximum normally observed exeept during rare 
and unusually wet eonditions. 

DeSoto Falls plunges into a eirque-shaped eatehment 
basin whieh is approximately 375 feet (114 m) in diame¬ 
ter. The plunge pool oeeupies most of the diameter of the 
eatehment basin and is 35 feet (10.7 m) deep direetly un¬ 
der the waterfall (Thomas, 1998). DeSoto Falls faees al¬ 
most due west and is positioned approximately 4,700 feet 
(1.43 km) from the western margin of Lookout Mountain. 
The sides of the eatehment basin have a maximum relief of 
approximately 180 feet (54.9 m) measured from the eleva¬ 
tion of the plunge pool (Mizener, 1998). 


An Anomaly of the Cross-Sectional 
Profile at DeSoto Falls 

There are at least two apparent erosional profiles for the 
west fork of the Little River at DeSoto Falls (Figure 5). The 
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Figure 4a. Aerial view ofDeSoto Falls. Note minor waterfall 
and cirque-shaped catchment basin. 


prominent profile exhibits an erosional pattern in the sand¬ 
stone whieh has a flattened, U-shaped eross-seetional pro¬ 
file (Figure 5-A). The other profile is the smaller 
eross-seetion (Figure 5-B) formed by downeutting of the 
sandstone ledge over whieh the present water flows to form 
the major waterfall. This reetangular-shaped erosional 
downeut in the ledge measures 50 feet (15.2 m) wide by 
eight feet (2.4 m) high and normally eontains all of the wa¬ 
ter flowing over the waterfall exeept during rare and un¬ 
usually wet eonditions. During periods of moderate 
rainfall, the water depth at the lip of the falls is usually less 
than one foot (0.3 m). The amount of water flow in the 
reetangular downeut varies as the flow volume varies in the 
west fork of the Little River. 

Possible Flood-Based Events Leading 
to the Formation of DeSoto Falls 

This area of Alabama eontaining Lookout Mountain is 
within the Appalaehian Plateaus and Valley and Ridge 
Provinees. How the folding and faulting of these strata 
were aeeomplished remains an enigma to uniformitarian 
geologists. However, mueh of the mystery ean be unrav¬ 
eled by ereationists in viewing the formation proeess as oe- 
eurring rapidly during the high-energy events of the 
earth-eovering Flood and its aftereffeets. 

During the Flood, large areas of the earth's surfaee be- 
eame eovered by layers of water transported sediment. Fol¬ 
lowing deposition, the unlithified sediments were 
apparently subjeeted to eompressional and tensional 
forees parallel to the Earth's surfaee and perpendieular to 
the resulting folds that formed throughout the Appala¬ 
ehian fold and thrust belt. These forees probably began 
during the later stages of the Flood after the deposition of 
these immense sediment layers, inereased rapidly, and 
then exponentially deereased in intensity with the waning 



Figure 4b. View of DeSoto Falls showing both minor and 
major waterfalls. 


of the Floodwater and assoeiated diastrophism. The 
unlithified sediments eould have been bent and folded 
without eraeking the strata, examples of whieh ean be ob¬ 
served in many loeations. When eertain eonditions, de¬ 
pendent on sueh faetors as eompressional/tensional forees, 
depth of sediments, resultant radii of folding, and the de¬ 
gree of lithifieation, were present in loealized areas of 
Flood-laid strata, eraeks and thrust faulting would have oe- 
eurred. These faetors would have resulted in the folding 
and faulting of strata whieh were then aeted on by the 
power of the abating Floodwater. 

Lookout Mountain is a narrow syneline bounded on 
eaeh side by long antielinal valleys whieh lie parallel to the 
synelinal axis of the mountain. During the Flood, eom¬ 
pressional and tensional forees eaused the formation of this 
synelinal strueture and adjaeent antielines. The antielines, 
whieh were initially higher in elevation than the syneline, 
were eroded more rapidly than the syneline to form the ex¬ 
isting adjaeent valleys (Abridge, 1998; Froede, 1997). Al- 



Figure 5. A cross-sectional profile of the west fork of the Little 
River at DeSoto Falls showing major (A) and minor (B) ero¬ 
sional profiles. 
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though this striking reversal of the elevations of the 
syneline and antielines seems improbable, empirieal data 
demonstrate that this did aetually happen, leaving the 
struetures now in existenee. Uniformitarian geology does 
not supply a reasonable explanation of how this anomaly 
eould have taken plaee. Only the Young-Earth Flood 
model provides eredible answers to the otherwise perplex¬ 
ing mysteries found in these and other Appalaehian 
geomorphie struetures. 

As the retreating Floodwater gathered kinetie energy 
during the later stages of the Flood, it would have had tre¬ 
mendous erosive power in earving the Earth's features. As 
the newly formed syneline and adjaeent antielines were 
subjeeted to the erosional assault of fast moving 
Floodwater, they would have undergone differential ero¬ 
sion. Initially, the elevated antielines would have offered 
greater hydrodynamie resistanee to the energized water 
and they would have been eroded at a faster rate than the 
adjaeent synelines. As the antielines were rapidly worn 
down, the folded strata whieh had high angles of dip 
within the antielinal struetures would be exposed and 
eroded faster than the syneline (Abridge, 1998). The water 
would have moved in a direetion paralleling the exposed 
edges of the folded strata whieh would have had greater 
suseeptibility to erosion than the eomparatively horizontal 
beds of the syneline. 

In the area of study, the plateau-like top of the Fookout 
Mountain syneline dips to the west and south. Floodwater 
would have flowed aeross this area in the direetion of the 
slope of the top of the syneline. Onee the antielines were 
eroded to lower elevations than the syneline, the water 
would have eoneentrated its erosive power in the newly 
forming antielinal valleys. Thus, the differential rate of 
erosion would have been amplified with the greater eon- 
eentration of Floodwater flowing around the syneline at 
this time during the Flood. 

Speculations on the Formation 
of DeSoto Falls 

The drainage basin on top of the Fookout Mountain 
syneline was likely established by the swift eurrents of 
Floodwater. During the later time frame of the Flood, the 
abating, high-energy water would have been direeted 
through this drainage system, its energy being foeused 
along newly forming downeuts. The semi-lithified strata 
on top of the syneline underwent rapid downeutting in the 
areas favoring maximum water flow. Canyons would have 
been quiekly formed in the path of the energetie water. 
What is now the west fork of the Tittle River would have 
been one of the major eoneentrations for the route of water 
on its way to a lower elevation. This fast moving water 
would have been perhaps many tens of feet deep as it 


gouged out the eanyon and drainage patterns whieh now 
eontain the west fork of the Tittle River. 

Water flow through this area of interest during the in- 
eeption of the eanyon, eoupled with the existing topogra¬ 
phy, would have established eonditions favoring the 
eonstruetion of waterfalls at appropriate points in its travel. 
With the establishment of a drainage gradient direeting 
Floodwater withdrawal aeross the top of the synelinal 
ridge, eonditions would have been optimum for the en- 
haneement and development of erosional searps later re¬ 
maining as waterfalls throughout the drainage basin and 
eanyon system of Fookout Mountain. While this paper is 
written mainly as a treatise on one major waterfall (DeSoto 
Falls), I propose that other waterfalls within this area may 
have also been established by the same proeesses in effeet 
at the time of large-seale eanyon formation. 

As huge volumes of water surged at high veloeities over 
sudden relief ehanges in the rapidly forming eanyon 
whieh now hosts the west fork of the Tittle River, the ero¬ 
sional rate at and near the relief ehanges would be greatly 
amplified. The high veloeity water would ehange from a 
more laminar flow to beeome inereasingly turbulent as it 
entered the zones of relief ehange. This very turbulent wa¬ 
ter would propagate powerful forees whieh eould have dis¬ 
lodged fragments from the roek forming the relief ehanges 
and multiply the rate of erosion by the impaet and abrasion 
by these fragments with the surrounding roek. When water 
flow is greater than 30 ft/see (9 m/see), eavitation ean be 
produeed. As vapor bubbles produeed from the effeet of 
eavitation implode in eontaet with roek in the path of the 
water, a powerful erosive agent is introdueed whieh ean 
hammer on the affeeted roek with a foree of up to approxi¬ 
mately 440,000 Ib/in^ (31,000 kg/em^) (Barnes, 1956). 
Thus, eavitation impaets eould have quiekly eroded large 
quantities of roek in the path of the energized water 
(Holroyd, 1990a, b). 

As tens of feet of water flowed over erosional searps 
whieh would later beeome waterfalls, powerful eddies 
would have been generated whieh would erode the foot of 
the relief ehanges sueh that undereutting of these strue¬ 
tures would be aeeomplished. Onee enough of the under¬ 
lying strata was undereut, failure of the upper portions of 
the ledges would have resulted, eausing the ledges to break 
off and the eyele to be repeated in an upgradient portion of 
the strata. This is believed to have been one of the main 
eauses of erosional retreat of the waterfalls formed by these 
proeesses. 

Initially, what is now DeSoto Falls would probably have 
been loeated many miles downstream from its present po¬ 
sition. Due to massive amounts of headward erosion dur¬ 
ing the formative proeesses deseribed above, the erosional 
retreat of the strueture eould have been as mueh as tens of 
feet per hour. For example, during the Fake Missoula 
Flood, it is postulated that in a week of flooding, Palouse 
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Falls, a 180 foot high (54.9 m) feature, would have had an 
erosional retreat from its beginning at the Snake River of 
180 ft/hr (54.9 m/hr) [Austin, 1992]. The 400 foot deep 
(122 m), six mile (9.7 km) long Palouse Canyon and Pa- 
louse Falls were apparently formed within this short time 
frame by the same eatastrophie type of erosion believed to 
be responsible for DeSoto Falls and the related eanyon. 

Significance of the Cross-Sectional 
Profile at DeSoto Falls 

As diseussed earlier, the Floodwater would have initially 
flowed aeross the Lookout Mountain syneline and adja- 
eent antielines in similar volumes. With the erosion of the 
antielines and the subsequent reduetion in elevation of the 
antielines below the level of the synelinal plateau, greater 
amounts of water would have been diverted through the 
newly forming antielinal valleys and away from the higher 
elevation of the plateau. At the point in time when the 
antielines beeame lower in elevation than the syneline, 1 
believe that the major erosional work in forming the main 
eross-seetional profile (Figure 5-A) of the eanyon at 
DeSoto Falls was aeeomplished. 

With the detour of major volumes of water through the 
antielinal valleys and away from the synelinal plateau, the 
large eross-seetional profile (Figure 5-A) would have then 
undergone minor erosional modifieation as eompared to 
its eatastrophie beginning. The redueed water flow from 
that point in time would serve as the erosional agent in 
forming the reetangular downeut (Figures 5-B and 6) on 
the lip of the major waterfall. Large amounts of rainfall and 
abnormally wet years subsequent to the Flood during the 
lee Age would have supplied heavy water flow through this 
tributary basin, further enhaneing erosion of the reetangu¬ 
lar downeut. This reetangular downeut, along with the 
major erosional profile of the eanyon, now represent the 
effeets of a mueh greater water flow than is observed now. 

Evidences for the Reeent and Cataelysmie 
Formation of DeSoto Falls 

Many evidenees speak of DeSoto Falls and its host eanyon 
being of relatively reeent origin. Waterfalls are reeognized 
as short-lived features in the existenee of a stream (Leet 
and Judson, p. 235). By their very nature, waterfalls are 
hurrying their own demise in that their eoneentrated ero¬ 
sional energy seeks to smooth the sudden drop of a water¬ 
fall to a gradual deseent in the longitudinal profile of a 
stream. 

The eanyon eontaining DeSoto Falls has vertieal side- 
walls until the talus slope is eontaeted. Vertieal eliffs indi- 
eate formation in the relatively reeent past as insuffieient 



Figure 6. The rectangular downeut on the lip of DeSoto 
Falls which normally contains all the water going over the 
waterfall. The downeut extends from just below the fence in 
the upper right to the sandstone shelf on the left. This photo 
taken during a drought when only a small amount of water 
flow present. The plunge pool is visible in the catchment ba¬ 
sin above the lip of the falls. Four foot (1.2 m) fence provides 
scale. 

time has elapsed for erosion to smooth the eliff searp to a 
shallower angle. Also, the presenee of minimal talus along 
the steep eanyon walls is an indieator of reeent origin. 
Given the uniformitarian model of millions of years of ero¬ 
sion, there should be no waterfalls present as erosion 
would have oeeurred evenly aeross the surfaee of the 
syneline. Additionally, the talus volume should be mueh 
greater, with talus extending upward to the formerly steep 
eliff edges whieh would be but gentle undulations in the 
topography. 

This logie ean also be applied to the sheer eatehment 
basin walls whieh are shaped similar to a huge eylinder 
that has been turned vertieally on its end. Given time, the 
eatehment basin would be eroded sueh that the strueture 
would tend to resemble a large wash bowl with shallow 
sloping sides. In this seenario, DeSoto Falls would not ex¬ 
ist, its former vertieal strueture having been redueed by 
erosion sueh that water in what is now the west fork of the 
Little River would enter this area flowing over gentle 
slopes. 

If a stream is the only agent responsible for valley forma¬ 
tion, one ean prediet that the result would be a verti- 
eal-sided gorge whieh is no wider than the ehannel of the 
stream (Leet and Judson, p. 234). This eanyon supplies evi- 
denee of a large eurrent of water (the original ''stream'') 
having earved the eanyon through whieh it eoursed. There 
was insuffieient time for the effeets of slope wash and mass 
movement to be primary faetors in eroding the eanyon 
walls sueh that they sloped upward and outward from the 
stream ehannel as modern examples demonstrate operat¬ 
ing under uniform eonditions. When huge volumes of 
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Floodwater assuaged after a short period of high-energy 
eatastrophie aetion, the eanyon was left mueh as it remains 
today. The eanyon then beeame subjeet to relatively mi¬ 
nor erosional modifieation by the effeets of the wet 
post-Flood lee Age and the introduetion of reeent uniform 
proeesses. 

While the vertieal walls of the eanyon and eatehment 
basin both speak of reeent formation, they also indieate 
that eataelysmie forees were at work during this same time 
frame. The eatehment basin and eanyon are both geo- 
morphie features whieh eould not have been earved by 
present day levels of water movement as postulated by 
uniformitarian geologists. The eatehment basin has been 
undereut around mueh of its base at the elevation of the 
plunge pool (Figure 7). This undereutting was probably 
eaused by the effeet of erosion as high volumes of swirling, 
sediment-laden water poured over this sharp relief ehange 
during the later stages of the Flood, and extending into the 
wet weather eonditions of the lee Age. Today, the rela¬ 
tively minor turbulent aetion and low sediment load of 
swirling water from the waterfall eannot signifieantly im- 
paet or erode the eatehment basin. Mueh of the undereut 
feature is now proteeted from further signifieant erosional 
modifieation by a talus dike eover (Figure 7). 

Beeause there is minimal talus aeeumulation, it is ap¬ 
parent that a large volume of sandstone has been removed 
from the eanyon during its formation. Onee eroded, the ta¬ 
lus was flushed from the eanyon and deposited somewhere 
beyond modern diseovery. The Flood is the only reeorded 
souree of energized water that eould have aeeomplished 
sueh a task given minimal time in relatively reeent history. 

Conclusion 

The physieal evidenees for the formation of DeSoto Falls 
and its host eanyon favor a rapid origin within the past few 
thousand years by hydraulie forees not now in effeet. The 
data eolleeted in this study support an interpretation 
within the Young-Earth Flood model with eontinuing 
post-Flood modifieation of the features during the time of 
inereased preeipitation and wet weather in the subsequent 
lee Age. 

Erosion whieh oeeurred during the Flood appears to 
have had the greater effeet on this topography. However, 
features in this area seem to indieate that lesser, but signifi¬ 
eant erosion did also oeeur during the wet period following 
the Flood. The reetangular downeut on the lip of the ma¬ 
jor waterfall is one evidenee whieh strongly supports this 
interpretation. 

The physieal evidenees found here direetly eontradiet 
the uniformitarian presuppositions of up to 300 million 
years of time said to be neeessary for the origin of the ean- 




Figure 7. Undercut areas of DeSoto Falls’ catchment basin 
at the elevation of plunge pool Note talus dike now protect¬ 
ing undercut areas from significant erosion. Person on rock 
in water provides scale. 

yon and waterfalls. The loeale has a youthful appearanee 
that speaks of high-energy erosional proeesses whieh were 
introdueed quiekly, aeeomplished their work rapidly, and 
were attenuated exponentially over a short time frame. Af¬ 
ter the Flood and the lee Age, the forees whieh were re¬ 
sponsible for the eatastrophie modifieation of this area had 
ended, allowing the more uniform proeesses to begin their 
erosional work. This would be predieted by the 
Young-Earth Flood model. 

DeSoto Falls and its host eanyon stand as a visible and 
strong testimony of the power and effeet of a hydraulie eat- 
aelysm whieh impaeted the area in the relatively reeent 
past. Beeause the geomorphie features in this area support 
an interpretation based on the Young-Earth Flood model, 
eontinued study of this interesting area of Alabama by ere- 
ation researehers is eneouraged. 
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Book Review 

Tornado in a Junkyardj by James Perloff 

Refuge Books. RO. Box 191, Arlington, MA 02476-0002.1999, 321 pages, $ 16.95 


James Perloff has aimed at the layman in writing this book 
and as sueh ineludes mild warnings sueh as the material 'hs 
full of teehnieal words'' (p. 33). He also throws in lay¬ 
man-friendly words sueh as Bozo, fiddlestieks, blooey, nah, 
and oh yeah, and phrases sueh as 'Whoa! Here eomes a 
Nolan Ryan fastball" (p.31), and "Come on, gimmie a 
break!" (p.l70). Although this style may be diseoneerting 
to someone expeeting a "eollege-level" dissertation, Perloff 
has sueeeeded in presenting a number of analyses about 
aspeets of the ereation/evolution eontroversy without los¬ 
ing the layman reader. 

Some might argue that he has gone too far in his at¬ 
tempt to align himself with the masses. For example, in his 
seeond ehapter he says. 

This book will examine the growing ease against 
evolution. That means we'll deal with —ugh —"sei¬ 
enee stuff." But we'll try to keep it simple and inter¬ 
esting, like those Dummies books (p.8). 

The book's title, of eourse, eomes from Sir Fred Hoyle's 
famous quote that the probability of higher life forms 
emerging by ehanee are eomparable to the odds that "a tor¬ 
nado sweeping through a junk-yard might assemble a Boe¬ 
ing 747 from the materials therein" (p.74). 

Perloff says "all but a few of my quotes eome from evolu¬ 
tionists" (p.23), and this is easily verified by a look at his 


"Notes" on page 281 where avowed evolutionists are noted 
most often, followed by ereationists and a few sueh as Behe 
and Denton who tell of the extensive problems with evolu¬ 
tion but do not fully aeeept ereationism. 

The author has ineluded far more illustrations (83) than 
have most other ereationist writers in a book this size and 
this faet will appeal very mueh to the layman he is trying to 
reaeh. 

Several books reeently have referred to the Seopes trial 
and its negative aspeets for ereationism. In a ehapter titled, 
"Trial by Hollywood," Perloff gives details of the trial not 
often seen in ereation/evolution literature. He gives the 
true aeeount of the Seopes trial as eontrasted with the 
movie version ealled "Inherit the Wind." Perloff eites at 
least 23 instanees in whieh the movie sharply disagreed 
with the faets of the trial. 

Perloff has used a unique approaeh by his extensive use 
of eolloquial language but, hopefully, it will be an effeetive 
method to bring the ereation viewpoint to those who other¬ 
wise might never read about it. 

Clifford L. Lillo 
22953A Nadine Cirele 
Torranee, CA 90505 
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Dark Matter 

Don B. DeYoung"^ 


Abstract 


Dark matter has never been directly observed. Its 
presence is indicated by unexplained gravitational 
effects on stars and galaxies. It is sought within gal¬ 
axies, in galaxy clusters and throughout space. Sur¬ 
prisingly, dark matter appears to comprise the bulk 


of the entire universe. This article surveys the evi¬ 
dence along with possible micro and macroscopic 
dark matter candidates. The entire idea is then 
evaluated from the creation perspective.There are 
also theological implications. 


Introduction 

Astronomy is sometimes presented as sueeessfully having 
answered the most basie questions about the universe. 
One popular book attempts to explain the eomplete evolu¬ 
tion of the universe to within 10“^^ seeonds of its origin 
(Hawking, 1996). This number is ealled the Planck time, 
when some eosmologists think the present laws of physies 
originated. In truth, of eourse, many fundamental ques¬ 
tions remain. We aetually know very little about our neigh¬ 
boring planets, and mueh less about the deep spaee 
beyond. Consider just a few of the mysteries in modern as¬ 
tronomy: 

• Origin of the moon 

• Star and galaxy formation 

• Souree of eosmie rays 

• Nature of quasars and their distanees 

• Absenee of evolved life elsewhere 

• Dark matter 

The last entry is explored in this artiele. Dark matter is 
so ealled beeause it emits no deteetable radiation. In our 
eurrent understanding of astronomy and physies, dark mat¬ 
ter must eomprise the majority of mass in the universe, be¬ 
tween 90-99 pereent. Yet it has never been deteeted with 
eertainty, if it indeed exists. Carl Sagan deseribed it as dark, 
quintessential, deeply mysterious stuff wholly unknown on 
earth (Sagan, 1994, p. 399). Astronomers therefore have no 
idea of the eomposition of the bulk of the entire universe. 
So mueh for a fundamental understanding of the physieal 
universe! Dark matter is an apt topie for review and for a 
ereationist evaluation. There is a large number of dark 
matter diseussions and referenees eurrently available on 
the internet. 


"^Craee College, 200 Seminary Drive, Winona Lake, IN 
46590. DBDeYoung@Craee.edu. 
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What Dark Matter is Not 

The term dark matter does not refer to dark nebulae. These 
are abundant interstellar elouds of dust, whieh bloek the 
light from baekground stars, and therefore appear as dark 
silhouettes. Nearby examples inelude Orion's Horsehead 
nebula, the Creat Rift in Cygnus and the Coal Saek near 
the Southern Cross. 

Some students of the Bible have deseribed a partieular 
dark region in the northern sky. This is further proposed as 
the literal direetion toward heaven. The idea is based on 
Job 26:7 whieh deseribes the north stretehed out ''over the 
empty plaee." However, there is no sueh northern region 
of spaee whieh is devoid of stars or galaxies. The Job refer- 
enee simply deseribes the vastness of spaee in whieh stars 
exist, ineluding the northern sky (DeYoung, 1986). 

Neither does dark matter refer to dark line speetra. Stel¬ 
lar light speetra typieally show dark lines where eertain 
wavelengths have been absorbed by the star's own atmo- 
spherie gases. Also, dark matter does not refer to blaek 
holes. Finally, dark matter does not involve Giber's para¬ 
dox, the profound question of why the sky is dark at night, 
in spite of seemingly endless stars. 

The Location of Dark Matter 

There are several alternate names for dark matter inelud¬ 
ing missing mass, hidden matter, shadow matter and hot or 
eold dark matter. Why is it thought to exist and where must 
it be loeated? Dark matter will be diseussed in three hierar- 
ehieal eategories. It is sought first within single galaxies. 
Next, the invisible material is thought to ''glue" galaxy 
groups or elusters together. Finally, popular versions of the 
big bang model require immense amounts of dark matter 
existing throughout spaee. These three reservoirs for dark 
matter will be eonsidered in the following seetions. 
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Single Galaxies 

In our solar system, inner planets travel faster than the 
outer planets. Mereury has an orbital veloeity of about 
107,000 miles/hour (172,000 km/h), while Pluto's veloeity 
averages nearly ten times less, only 10,000 miles/hour 
(16,000 km/h). This variation in speed follows direetly 
from Kepler's third law of planetary motion. 



(1) 

GM 

IGM 

(2) 

v = J 

V r 



Here T, r, and v are the planet's orbital period, average 
radial distanee from the sun and veloeity. G is the univer¬ 
sal gravity eonstant and M is the solar mass. 

The stars within galaxies also experienee orbital motion. 
In this ease, however, the main gravitational mass is not eon- 
eentrated at the eenter as in the solar system. Instead, stellar 
masses are spread throughout the galaxy, with vast orbits 
about the eenter. Isaae Newton proved that for sueh orbits, 
only mass lying within a star's orbit affeets the star's motion. 
The gravity foree from external mass eaneels eompletely. 
This is exaetly true only for a uniform spherieal or eireular 
distribution of mass. However a galaxy provides a fair ap¬ 
proximation, ineluding the disk-shaped spiral galaxies. 

Equations 1 and 2 ean be applied to an entire galaxy of 
revolving stars. Eaeh star responds to the total gravitation of 
the partial mass of the galaxy that lies within its orbit. And it 
is exaetly as if this mass were all positioned at the eenter of 
the galaxy. The orbital veloeity of a star ean be measured 
from the Doppler shift of its light. If the star is near the outer 
edge of a galaxy, taking r as the galaxy radius and knowing v, 
equation 2 then gives the total mass M of the galaxy. And 
here a major problem arises. In every ease, the ealeulated 
galaxy mass is at least 5-10 times the mass of all the visible 
stars and other matter in the galaxy. This missing mass eom- 
ponent is eonsidered to be invisible dark matter. 

There is a seeond way to look at the mass problem with 
spiral galaxies. One ean plot a rotation curves a graph of ve¬ 
loeity versus distanee from the galaxy eenter for eompo- 
nent stars. Equation 2 shows that, for the solar system, 
planet veloeity deereases as the inverse square root of dis¬ 
tanee from the sun. Beeause of the mass distribution of a 
spiral galaxy, equation 2 is not followed preeisely. How¬ 
ever, star veloeities should still deerease as their outward 
distanee inereases. Instead, however, measurements show 
flat rotation eurves for galaxies (Eigure 1). That is, the or¬ 
bital veloeities of remote galaxy stars are largely eonstant, 
or even increase slightly with distanee. The unexpeeted na¬ 
ture of the rotation eurve was first noted by astronomers 
Vera Rubin and Kent Eloyd in 1970, for the Andromeda 


galaxy. Said in another way, the outer galaxy stars revolve 
unexpeetedly fast. If galaxies are stable, this implies a large 
amount of dark matter affeeting stellar motion. Otherwise, 
spiral galaxies should be flying apart. One possible mass 
distribution is a giant halo of invisible matter surrounding 
and permeating entire galaxies. X-ray teleseopes, inelud¬ 
ing Rosat, have shown possible evidenee for this halo 
around the Milky Way. However the question remains, 
how ean 90 pereent of galaxy mass remain invisible to opti- 
eal teleseopes? 

Galaxy Clusters 

The terms missing mass and dark matter were first sug¬ 
gested in 1933 by Cal Teeh astrophysieist Eritz Zwieky. He 
observed the Coma eluster, a group of at least 1,000 galax¬ 
ies loeated 400 million light years distant. These galaxies 
are assumed to be gravitationally bound together. Zwieky 
notieed that the galaxies had random veloeities, and 
moved mueh faster than expeeted. In faet the galaxy elus¬ 
ter should have disintegrated by now. This anomalous mo¬ 
tion is likewise true of our own local group of galaxies. This 
loeal group eonsists of the Milky Way, Andromeda, 
Magellanie Clouds and about 30 other galaxies, all lying 
within about a three million light year region. 

Why have not these galaxies within elusters eseaped 
from eaeh other? As before, an invisible binding mass of 
galaxy groups is eonsidered as dark matter. The galaxy mo¬ 
tions suggest that the dark matter mass totals at least ten 
times that of all the visible galaxies. This shortfall in mass is 
mueh greater for the galaxy elusters than that within indi¬ 
vidual galaxies. The Coma eluster is found to be 90 per¬ 
eent missing. Another example, the Virgo eluster is 98 
pereent missing. That is, there is assumed to be 50 times 
more mass than is aetually observed. Eigure 2 is a photo- 



Figure 1. A schematic rotation curve for a typical spiral gal¬ 
axy. The dashed line shows the trend of star velocities ex¬ 
pected from Equation 2, if most of the mass of the galaxy 
were within 40 million light years of the center. The solid 
line shows actual measurements (Hawley and Holcomb.^ 
1998, p. 390). 
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Figure 2.The central part of the galaxy cluster Abell 1060. 
The photo is from the Royal Observatory, Edinburgh, Eng¬ 
land (Bruck, 1990, p. 96). 


graph negative of the eenter of the galaxy eluster Abell 
1060. The smaller pinpoints of light are nearby Milky Way 
stars. The spirals and elliptieal galaxies shown in the figure 
are a few of Abell 1060's two hundred galaxy members. 
The eluster is about 220 million light years away. 

Visible gas elouds within galaxy elusters also have added 
to the dark matter requirement. X-ray observations reveal 
vast elouds of hot, low-density gas within the elusters. Else¬ 
where, similar elouds appear to suffuse regions of spaee far 
from galaxy elusters. These energetie gas moleeules are 
moving so fast that the observed elouds would quiekly leak 
away and dissipate on an evolutionary time seale. It is there¬ 
fore eoneluded that the elouds must eontain mueh more 
matter than we see, binding them together. 

In several eases, gravitational lenses appear to give mul¬ 
tiple images of the same quasar. Quasars are thought to be 
far distant, very bright sourees of light. Apparently, separate 
light signals from a distant quasar ean be bent by an inter¬ 
vening galaxy and then direeted toward the earth. In some 
eases the light-defleeting galaxies also ean be seen. On a 
more loeal seale, similar gravity lensing sometimes appears 
to oeeur for stars within or near the Milky Way galaxy. 
However in these eases there is no observed intervening 
objeet. Dark matter is suggested as the eause of this light 


defleetion. Several gravity lens surveys are eurrently under¬ 
way. It is hoped that positive results may help determine 
the size of dark matter objeets (Holz, 1999). 

Virial Theorem 

The virial theorem ean be used to ealeulate the mass of a 
single galaxy or a galaxy eluster. It applies if a system is grav¬ 
itationally stable, without eollapse or disintegration taking 
plaee. The theorem states that the total gravitational poten¬ 
tial energy of the star system equals exaetly twiee the total 
kinetie energy. If this eondition is not met, the eomponent 
objeets either will easeade inward or eseape, depending on 
the direetion of imbalanee. 

From the virial theorem eomes the mass formula for a 
galaxy eluster (Bruek, 1990, p. 99), 


Here V is the average of the squared radial veloeities ob¬ 
served for member galaxies within the eluster. R is an esti¬ 
mate of the geometrie radius of the entire eluster and G is 
the gravity eonstant. 

As an example, eonsider Abell 1060, a eluster of about 
200 galaxies loeated 220 million light years away (Figure 
2). Its V is about 7.14 X 10^ m/s (0.24% light speed) and R is 
6.1 X 10^^ m (6.5 million light years). The virial mass result 
is 14 X 10^^ kg, or about 7 x 10^^ solar masses. If there are 
200 galaxies, eaeh then averages 3.5 x 10^^ solar masses. 
This is about 10 times higher than the known mass of 
Andromeda and the Milky Way galaxies. The Abell 1060 
galaxies probably do not eontain this mueh extra mass. In¬ 
stead the mass may exist as dark matter spread between the 
galaxies. A similar numerieal diserepaney exists for every 
galaxy eluster, assuming they obey the virial eondition. 

Some astrophysieists have proposed that galaxy elusters 
are not gravitationally bound after all, so the virial theorem 
does not apply. The use of the theorem to ealeulate unseen 
mass has been ealled ''totally unreasonable'' (Burbidge, et 
ah, 1999, p. 42). However if the galaxies are disrupting, 
then the elusters must be far younger than the multi-bil¬ 
lion year age usually assigned to them (Bowers and 
Deemings, 1984, p. 504). 

The Universe 

Dark matter is also required on the largest seale of all, that of 
the entire universe. In this ease it is tied to versions of the big 
bang theory in at least two ways. First, dark matter is enlisted 
to explain the large-seale strueture of the universe. In this 
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view, the initial universe expansion from a singularity must 
have experieneed positional variations in temperature or en¬ 
ergy density. This resulted in a ''elumpiness'' of matter, with 
subsequent formation of gas elouds, stars and galaxies. The 
initial elumps grew larger in this way beeause of the gravity 
attraetion of invisible eold dark matter eoneentrations. 

Dark matter is also involved in the popular inflationary 
big bang model whieh prediets that the eurvature of the 
universe must be flat (Figure 3). This means that the den¬ 
sity of matter is exaetly balaneed between a universe whieh 
eventually eollapses (a elosed, finite universe), and one 
whieh expands forever (an open, infinite universe). The re¬ 
quired critical density for a flat universe is about 10“^^ 
g/em^ This eorresponds to approximately 10 hydrogen at¬ 
oms per eubie meter of spaee. Observed density estimates, 
although erude, lead to a value 10-100 times smaller than 
the eritieal density. Therefore a great amount of dark mat¬ 
ter is needed to result in a flat, elosed universe with zero 
eurvature. 


What is Dark Matter? 

This is an unanswered question sinee dark matter has 
never been direetly observed, and may not even exist. Nev¬ 
ertheless, many possible eandidates have been suggested 
(Trimble, 1987). Several will be listed and briefly evalu¬ 
ated here. 

Non-luminous stars inelude primordial blaek holes; 
blaek, brown or red dwarfs; and energy-depleted white 
dwarfs. An immense number of these unlit stars would be 
needed to supply the neeessary dark matter. If they average 
0.1 solar mass and eomprise 90 pereent of the total known 
universe mass, then there must be at least 10^^ sueh stars. 
The basie problem is that none have been deteeted and 
identified with eertainty. Surely, sueh an astonishing num¬ 
ber of non-luminous stars easily should be deteeted with 
modern instruments. Even blaek holes themselves remain 
as theoretieal eonstruets whieh have not been verified with 
eertainty. 

The brown dwarfs are a speeial ease of failed, low mass 
stars whieh never ignited their internal nuelear fusion re- 
aetions. They are sometimes pietured as large gaseous 
planets, somewhat like Jupiter. They have also been ealled 
MACHOS, or massive eompaet halo objeets. Efforts have 
been made to deteet brown dwarfs indireetly by their 
eelipsing of normal stars. That is, one watehes for a distant 
star to temporarily disappear when eovered. The baek- 
ground starlight might also be distorted in a microlensing 
effeet. No elear brown dwarf evidenee has been found in 
this way, in spite of detailed searehes (Hawley and 
Holeomb, 1998, p. 391). There may be many brown dwarf 
stars, or they may be vary rare. 


Universe 

Size 


Time 

Figure 3.Three views of the expansion of the universe over 
evolutionary time. The universe is either a: closed, eventu¬ 
ally collapsing on itself b: flat, ceasing expansion after infi¬ 
nite time; or c: open, expanding outward forever. 

Diffuse matter would eonsist of unseen dust or gas parti- 
eles that are widely dispersed. It has been deseribed as mo- 
leeular elouds, intergalaetie matter, and as halo or eoronal 
material whieh surrounds and permeates galaxies. The 
Milky Way eontains 10^^ solar masses. The required invisi¬ 
ble dark matter is 100 times greater, 10^^ solar masses 
worth. This would be an ineredible amount of unseen dif¬ 
fuse matter. 

Neutrinos are an abundant produet of nuelear fusion, 
the proeess thought to energize stars ineluding our sun. 
Creationists have suggested that gravity eontraetion may 
also be oeeurring within stars (Steidl, 1983). Whatever the 
eombination, some nuelear fusion does oeeur with result¬ 
ing neutrino produetion. From the sun, this sends a eon- 
tinuous flood of neutrinos toward earth with a flux as great 
as 10^^ neutrinos/em^ • s. 

Solar neutrinos have been deteeted, although only at 
about one-third of their expeeted number. Neutrinos re¬ 
quire large, highly speeialized deteetors sinee the partieles 
are very elusive and unreaetive. Most travel direetly 
through the earth's 8,000 mile diameter without any 
atomie eollisions oeeurring. 

Thus far, laboratory studies of neutrinos show zero 
mass. However, there is a suggestion that neutrinos might 
oseillate between different forms as they travel along at 
light speed. This behavior eould mask a vanishingly small 
but finite mass. With their large abundanee throughout 
spaee, neutrinos eould thus eomprise mueh of the 
sought-after dark matter. The proposed dynamieal behav¬ 
ior for neutrinos might also explain their low abundanee as 
measured from the sun. The problem remains, however, 
that no one has observed any mass whatsoever for neutri¬ 
nos. The idea of neutrino mass appears to be a desperate 
hope for solving the embarrassing mass defieit. 

Exotic particles are wisps of loealized energy in spaee 
that have been theorized but never observed. In physies 
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jargon, exotic particles are nonbarionic. They have much 
less mass than normal baryons such as neutrons and pro¬ 
tons. Exotic particles are often given fanciful acronyms. 
WIMPS, or weakly interacting massive particles, are pre¬ 
dicted by certain theoretical physics models. No one 
knows whether such dark matter particles exist. Neverthe¬ 
less, they have been enlisted to help solve the solar neu¬ 
trino problem. It is proposed that WIMPS inside the sun 
might help spread heat throughout the solar core. Solar en¬ 
ergy could then be generated at a slightly lower tempera¬ 
ture, with fewer neutrinos produced than now expected. 

A WIMP detector has been built in England, deep un¬ 
derground. It consists of 200,000 liters of pure water. Sci¬ 
entists hope that an occasional WIMP particle speeding in 
from space might interact with a hydrogen atom in a de¬ 
tectable way. Results thus far have not been encouraging 
(Seife, 1999). 

Axions, whimsically named for a laundry detergent, are 
another type of hypothesized subatomic particle which 
contribute mass to space. Other proposed but unobserved 
particles include photinos, neutralinos, gravitons, 
mini-black holes and antimatter. Astronomers also speak of 
bowling balky a shorthand title for ordinary space matter in 
some hard-to-detect form. 

Other exotic particle candidates include cosmic strings 
or membranes, preons and monopoles. There is certainly 
no shortage of suggestions to identify dark matter. In real¬ 
ity, however, the dark matter mystery remains completely 
unsolved after seven decades of intense study. 

A Creationist Response 

We have seen that dark matter is required if the laws of mo¬ 
tion and gravity hold for galaxies, and if galaxy systems are 
stable. Since creationists are not locked into the big bang 
theory or evolutionary time, there are several options to 
consider. They will be discussed here as questions. 

Are the laws of nature universal? This question allows for 
entirely different, unknown laws operating elsewhere in 
space. Dark matter then might be only an illusion, based on 
our local understanding of physics. However, there is no 
reason to expect such an unknowable multiveise instead of a 
universe. Instead, light signals coming from deep space, in 
all the intricate details of their spectra, appear much like 
light sources within our laboratories. Therefore the dark 
matter problem cannot easily be solved by rejecting known 
physics. Newton's and Kepler's laws of motion and gravity 
appear to be universal in their extent and application. 

Are galaxies stable? If dark matter is lacking in galaxies, 
then over time they will simply disintegrate. This would be 
a major problem for evolutionary time, since galaxies then 
should no longer exist. In the recent creation view, how¬ 


ever, little galaxy change would be noticeable since the 
creation event. After all, galaxies average 100,000 light 
years in diameter. In just 10,000 years, galaxy enlargement 
would be minimal. 

Still, there is little reason to expect that galaxies are un¬ 
stable in this way. With few exceptions, mainly within the 
solar system, transients and instabilities are not found in 
space studies. Instead, the created universe is marked by 
great durability. Consider our sun, which has sufficient hy¬ 
drogen fuel to last for billions of years into the future, al¬ 
though the Creator, of course, may have other plans. 
Calaxies can be assumed to be stable, and thus must con¬ 
tain some form of dark matter. 

Are galaxy clusters stable? Clusters are an entirely sepa¬ 
rate category from individual galaxies. There is little rea¬ 
son from a creation perspective why these clusters need to 
be bound together by unseen matter. The Creator may 
simply have placed these clusters throughout space much 
as we see them, with random galaxy velocities. Even if un¬ 
bound, these clusters would only dissipate on a billion year 
time scale because of their vast size. Calaxy clusters may 
well be unstable in the long term. 

Must the universe be flat? The creation view has no 
such requirement. The flatness requirement arises only 
with the big bang theory. The Creator, with equal ease, 
could have made a closed, flat or open universe. However, 
I suggest that it may well be open, with a lack of large scale 
dark matter. The simple reason may be to frustrate all natu¬ 
ral origin theories, most of which call for a closed or flat 
universe. Something similar occurs for the planets. We 
find sufficient created variety and uniqueness in the solar 
system to cancel all natural attempts at an explanation, in¬ 
cluding the popular nebular hypothesis. 

What then is dark matter? I have suggested that dark 
matter exists within galaxies, if not elsewhere. We have 
considered various physical micro and macro-size possibil¬ 
ities. But there is another option. Perhaps the dark matter 
we seek is in reality the unseen hand of the Creator. We 
know from Colossians 1:17 that Cod in some way holds all 
things together. Therefore at some point, physical reality 
must mesh with the spiritual. And that point may lie in the 
unexplicable problems of modern science. 

The law of gravity has been known since it was first ex¬ 
plained by Isaac Newton in 1687. On a deep level, how¬ 
ever, gravity remains a mystery. That is, we have no idea 
how objects physically communicate their positions and 
interact with each other. This ignorance about gravity or 
dark mater, for both creationists and non-creationists alike, 
should be a humbling experience. We know very little 
about physical reality, since we presently ''see through a 
glass darkly" (I Corinthians 13:12). Creationists look for¬ 
ward to the future, when our understanding will be made 
complete. 
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Book Review 

The Design Inference by William A. Dembski 
Cambridge University Press, New York. 1999, 243 pages, $59.95 


This book is based on the author's doetoral work in mathe- 
maties at the University of Ghieago, his post doetorate 
work in eomplexity theory at Prineeton, and his seeond 
doetorate in philosophy at the University of Illinois. 
Dembski's work is eritieal to the ereation-evolution eontro- 
versy beeause it deals with the essential question "What is 
the probability that life and the universe are the produet of 
design versus a produet of ehanee?" Creationists often use 
probability arguments to show the enormous unlikelihood 
of life evolving by natural law and ehanee. 

A eommon analogy is the ealeulation of the likelihood 
of the body's 206 bones being plaeed by ehanee in the eor- 
reet order (Bergman, 1999). This analogy, while useful, is 
limited beeause life does not result from plaeing existing 
struetures in the proper order, but is dependent upon 
many highly improbable events. It is well reeognized by 
ereationists and most evolutionists that the probability of 
life evolving naturalistieally is extremely small. In Gould's 
famous analogy, if earth's history were to be replayed "a 
thousand times," it probably would not produee the hu¬ 
man brain again (Gould, 1989, pp. 233-234). 

The applieation of probability ealeulations to life's ori¬ 
gin is often obseured by evolutionists who argue that 
highly improbable events happen every day. Therefore, 
they argue, beeause life is highly improbable does not 
prove that a ereator must exist to explain life's existenee. 
An example whieh shows that the problem is not the math- 
ematies, but its applieation was originally diseussed by 
Polanyi (1962, p. 33). Both the ehanees that 100 stones 
randomly plaeed in a garden in any one pattern as well as 


to spell "Weleome to Wales by British Railways" are infi¬ 
nitely small. If we are looking for one special arrangement 
of stones only, the likelihood of finding it in thousands of 
gardens is minuseule unless intelligenee arranges the 
stones in the desired order. Therefore, the likelihood of a 
meaningful message requires intelligenee to produee a 
speeifie order of stones. One eould spend several lifetimes 
examining gardens, and the likelihood of finding the 
phrase "Weleome to Wales, ete." produeed by ehanee still 
has a probability of zero. 

Mathematies, espeeially statisties, is a tool that ean be 
used and abused as the elassie book by Huff (1953) elo¬ 
quently demonstrates. A eommon example used by evolu¬ 
tionists to explain away ereationists' probability arguments 
is noting the minuseule likelihood of a given assemblage of 
the speeifie persons at a ereation eonferenee oeeurring by 
ehanee. The problem is an almost infinite variety of eom- 
binations will meet our eriteria, sueh as when 100 paid reg¬ 
istrations are reeeived, the eriteria has been met and the 
eonferenee will be held. Any 1,000 persons attending meet 
our eriteria, not a eertain eombination. As a result, the like¬ 
lihood of the partieular eombination oeeurring is not mi¬ 
nuseule but one. Conversely, events produeed by 
intelligenee require the eombination of a specific set of 
events whieh as a set will not oeeur by ehanee. 

Dembski illustrates how intelligent design ean be pro¬ 
ven utilizing examples ineluding determining if an elee- 
tronie signal is random or the result of intelligenee. This 
problem has been worked out years ago in eonneetion with 
SETl and other programs whieh attempt to find evidenee 
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of intelligence in outer space based on extraterrestrial ra¬ 
dio signals. If the signal contains information defined as 
non-random data, an intelligent sender is considered prob¬ 
able even if we cannot interpret the information. 

As another example, much work has been expended in 
the area of criminology and forensic science to determine 
if a set of events has occurred by chance or by design, con¬ 
sequently implicating a suspect. An example is a murder 
investigation: a man known to have threatened the life of a 
woman is seen leaving her apartment just after a gunshot is 
heard. Then five minutes later the victim's husband and 
son simultaneously enter the apartment and discover the 
body. The fingerprints on the murder weapon and the vic¬ 
tim's blood on his clothes provide evidence which in total 
is considered overwhelming. 

Determining if events are due to intelligent causes or 
undirected natural causes plus chance is not only the heart 
of the justice system and extraterrestrial intelligence 
searches, but many other areas also. An example is deter¬ 
mining if an airplane's mechanical failure occurred due to 
chance, design imperfection, or a deliberate attempt to 
sabotage the airplane. Dembski shows in detail how deci¬ 
sion theory enables us to accurately determine if a series of 
events such as the above are likely due to chance or to in¬ 
telligent causes and design. 

Dembski concludes that two hallmarks of intelligent 
causes are (1) specific events occurring which have small 
probability and (2) the event is specified in advance. Just 
about everything that happens is highly improbable if 
chance alone is considered, but when the improbable 
event is also specified i.e., predicted, then judgments about 
intelligent causation can be made. 

Dembski deals with properly classified events as either 
highly probable or highly improbable. The extreme cases 
elicit little or no debate from informed adults. Throwing a 
set of dice and having both turn up sixes 400 times in a row 
is possible, but most people would be justifiably certain 
that this result did not occur purely by chance. Likely, de¬ 
sign must have intervened i.e., each side of both dies has a 
six, for example. Conversely, the cutoff point i.e., how 
small a probability is small enough to eliminate chance, is 
more difficult. 

In an attempt to draw the line, Dembski utilizes many 
sources such as Emile Borel's basic law of probability 
which states if the occurrence of an event happening by 
chance is beyond 1 in 1050 we can state with certainty that 
this event will never happen by chance no matter how 
much time or how many opportunities exist. The key to his 


concept is the explanatory filter which involves determin¬ 
ing if an event is due to design by ruling out both regularity 
and chance. If an event is regular such as the result of a law 
(e.g., gravity), the event will always normally happen and 
design is not necessary, at least proximally, but may be nec¬ 
essary as a distal explanation. Next, chance must be ruled 
out. The process of how this is done is the subject of much 
of Dembski's work. 

The key question Dembski tries to answer is, ''Is life's 
emergence and development sufficiently probable to obvi¬ 
ate the need for a supernatural designer?" (p. 2). Deter¬ 
mining if an event is improbable requires determining 
how closely it conforms to a pattern, where only one event 
will meet the criteria. This analysis helps us to determine if 
an event occurred due to probability or as a result of intelli¬ 
gence. 

This brief review in no way does justice to this impor¬ 
tant book. Dembski's work is critical in the creation-evolu¬ 
tion controversy and no doubt will in the future be viewed 
as a classic which placed the creation worldview on a firm 
scientific basis. In section 2-3 called "the creation- 
evolution controversy" Dembski shows why the arguments 
by Darwinist Richard Dawkins are untenable. While some 
readers may not want to wade through the mathematical 
sections, much of the book is assessable to the intelligent 
lay person. Research in creation is progressing on numer¬ 
ous fronts, and in this author's opinion the core areas 
which are decisive in falsifying the Darwinian worldview 
are design inference theory, molecular biology, and ge¬ 
netic research. 
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Trematode Parasites: What Is Their Genesis? 

Mark H. Armitage'^ 


Abstract 


An overview of trematode^ parasitology from the 
evolution and creation perspectives is presented, 
including a discussion of the ''design-like'' fea¬ 
tures of these parasites. No credible evolutionary 
explanations are found in the evolutionary litera¬ 
ture to account for these "design-like" aspects. 


Histological microtechnique for electron micros¬ 
copy is also reviewed and some cyst ultrastructural 
data are reported. A caring God may have de¬ 
signed trematodes, now recognized as parasites, to 
serve other functions before the Fall of man (Gen¬ 
esis 3). 


Introduction 

The purposes of this study are to review some of the 
''design-like'' behaviors and struetures of this group of para¬ 
sites, to seareh for a reasonable explanation for their exis- 
tenee in the evolutionary literature, and to provide a 
ereation-based explanation for their origins. 

As shown previously (Lumsden and Armitage, 1999), 
digenetie, heterophyid trematode parasitie worms of the 
genus Ascocotyle infeet eertain amnieolid snails as first in¬ 
termediate hosts (sueh as Littoradinops). They also infeet 
eertain eyprinodont and poeeiliid estuarine fishes {Cypri- 
nodoTiy Poecilia, Fundulus, Gambusia), as seeond interme¬ 
diate hosts in a three-step life eyele. The hermaphroditie, 
adult trematode worms mature in the intestines of defini¬ 
tive hosts, most often piseivorous birds, but also eertain 
mammals sueh as the raeeoon. The Ascoco/y/e group eom- 
prises some 30 different speeies, whieh vary by mostly min¬ 
ute morphologieal differenees, sueh as spine eount and 
shape, organ position and size, and organ shape within 
adults. They also vary in metaeerearial eyst shape and 
thiekness, loeation of infeetion within the seeond interme¬ 
diate host, and the speeifie host type. 

The eyst wall eonfiguration, as observed by TEM (this 
paper) also ean serve as a diagnostie speeies eharaeteristie. 
It is on the basis of these morphologieal features and not re- 
produetive isolation alone that speeies are identified 
within this group. These parasites eannot be elassified on 
the single basis of reproduetive isolation, as many animal 
speeies are, beeause trematodes are hermaphroditie and 
several speeies often inhabit the same estuary. 
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All of these observed differenees are eonsidered by erea- 
tionists to be at the mieroevolutionary level of variation, or 
normal variation within a ereated kind. The ereation 
model of origins prediets small ehanges within a kind 
based on the genome designed by the Creator at the begin¬ 
ning. In eontrast, very large seale genomie ehanges, as 
espoused by the evolution model of origins, would be nee- 
essary to ehange the Ascocotyle worm into a eestode or an 
annelid, if it eould be done at all. 

Ascocotyle parasites have been deseribed from Argen¬ 
tina (Ostrowski de Nunez, 1976; 1992; 1993), Brazil 
(Travassos, 1930), the Caribbean (Priee, 1935), Egypt 
(Looss, 1899), Eastern U.S. (Stunkard and Uzman, 1955; 
Burton, 1956; 1958; Leigh, 1954; 1956; 1959; 1974; 
Hutton and Sogandares-Bernal, 1959; 1960; Harkema and 
Miller, 1962, Miller and Harkema, 1962, Stein, 1968), 
Culf Coastal U.S. (Eont, Overstreet and Heard, 1984; 
Eont, Heard and Overstreet, 1984; Sogandares-Bernal and 
Bridgman, 1960; Sogandares-Bernal and Lumsden, 1963; 
1964; Lumsden, 1963a, b; 1968), and California (Armi¬ 
tage, 1997b; 1999) but there is a signifieant paueity of re¬ 
ports of ineidenee from the Western U.S. 

Some workers have reported on the apparent pathoge- 
nieity of the Ascocotyle genus (Martin and Steele, 1970; 
Snyder et ah, 1989; Eont, Overstreet and Heard, 1984; 
Eont, Heard and Overstreet, 1984), but many more have 
shown large numbers of parasites within infeetions of no 
pathogenieity (Stunkard and Uzman, 1955; Burton, 1956; 
Lenhoff et ah, 1960; Lumsden, 1963a; Sehroeder and 
Leigh, 1965; Skinner, 1975; Coleman, 1993; Ostrowski de 
Nunez, 1993) other than oeeasional blood flow impedi¬ 
ment eaused by meehanieal oeelusion within the heart or 


Hhis term and other teehnieal terms are defined in a list of 
definitions at the end of this paper. 
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the circulatory system. Some significant ultrastructural ob¬ 
servations (Lumsden, 1968; Stein and Lumsden, 1971a, b; 
this paper) using TEM, show that there is absolutely no 
pathogenicity or host immune response resulting from the 
presence of the parasite within host tissues. Many workers 
have even reported that heavily infected snails and fish live 
for up to a year or more in laboratory aquaria (Leigh, 1956; 
Stein, 1968; Font, Heard and Overstreet, 1984, and my 
own observations over many months). 

There has been very little discussion by previous work¬ 
ers regarding the complexity of the Ascocotyle life cycle 
(which requires parasitization of three distinct hosts for 
completion of its life cycle) and what mechanisms may 
have brought this multifarious system into place. Most, if 
not all of the evolutionary literature on digeneans in gen¬ 
eral and ascocotylids in particular fails to develop a credi¬ 
ble, empirically-based phylogeny for these organisms. 

Some aspects of the Ascocotyle life cycle exhibit ''de¬ 
sign-like'' features in behavior, morphology, and structure. 
These features take the form of behaviors which guide the 
microscopic parasite to the appropriate host (even in the 
presence of other fishes), behaviors and sensory papillae 
which guide the parasite to the appropriate organ for en- 
cystment, and specialized structures which allow tissue 
penetration. There are also other complex structures 
which control safe passage of the parasite through the di¬ 
gestive or circulatory systems of intermediate and defini¬ 
tive hosts and minimize host immune response. 

Workers at the University of California Santa Barbara, 
have collected some of the same hosts used in this study 
and have described the actual alteration of host behavior 
by trematode parasites to ensure predation by the definitive 
host (Lafferty and Morris, 1996). Their failure to provide 
an evolutionary explanation for such a highly designed 
system, however, is evident. Other limited discussions of 
evolution within the Ascocotyle group are offered (Sogan- 
dares-Bernal and Lumsden, 1964; Skinner, 1975; Font, 
Heard and Overstreet, 1984), but no serious explanation 
has been proposed for how these complex life cycles were 
initiated and how they arrived at their present state. 

The real question is, can parasites be designed? If they 
can be designed, what would constitute a design feature 
and how would it be recognizable as such? If certain fea¬ 
tures are attributed to design, can evolutionary explana¬ 
tions likewise be made for them? If parasites such as 
Ascocotyle were designed, can that design be attributed to a 
Master-Designer within a Biblical creationist model of ori¬ 
gins? 

Implications for Creationism 

The heteroecious life cycle of the Ascocotyle parasite is 
complex and it clearly shows that it is obligated to a cycle 


requiring the timely intervention of at least three different 
hosts for it to achieve fecundity. Many questions are raised 
by such life cycles with respect to possible natural selection 
or environmental pressures which may have driven the 
Ascocotyle parasite (and most trematodes) to seek refuge 
within these very different hosts in order to reach maturity. 

There is no reference in the ascocotylid literature to any 
significant mechanism which may account for the pres¬ 
ence of such complex life cycles, except the usual vague 
homage paid to an evolutionary "parasite strategy," and/or 
"selective advantage." Some discussion is made in defense 
of possible evolution-based parasite-host relationships 
(Sogandares-Bernal and Lumsden, 1964; Yamaguti, 1971; 
Skinner, 1975; Font, Heard and Overstreet 1984; Lafferty 
and Morris, 1996), but answers are often speculative. State¬ 
ments such as Yamaguti's (1971) prevail: 

The present information indicates that the adop¬ 
tion of the parasitic habit occurred at an extremely 
remote period (of earth history) and that the evolu¬ 
tion of parasitic life cycles with accompanying 
adaptions of the parasites, has proceeded hand in 
hand with the evolution of their hosts, (brackets 
mine). 

There is no question that worm parasitism has been a 
part of the biosphere since early times (Poinar, 1984; 
Ferreira, et ah, 1993), and in the creationist model, it cer¬ 
tainly pre-dates the Flood. To relegate its origins to a misty 
past, however, is to avoid the obvious question: Where, 
when and how did it arise? 

The evolutionary-based, trial and error method of adap¬ 
tation proposed by these authors, fails to serve as an accept¬ 
able explanation for the presence of heteroecious life 
cycles and likewise falls flat in explaining the complex bio¬ 
chemical and sanctuary interactions between these para¬ 
sites and their hosts. Evolutionary progression would 
require countless failed random experiments on the part of 
a parasite to make the transition from a free-living state to 
life within three completely different host environments, 
something that an ascocotylid now freely enjoys. Evolu¬ 
tion appears to fail in this regard because it cannot be in an 
organism's "best interest" to "fetter itself to another organ¬ 
ism, upon which it must depend for its very survival, let 
alone three different organisms in multiple habitats. Behe 
(1996) has shown that complex biochemical interactions 
(which themselves are based upon irreducibly complex 
biochemical structures) — cannot be formed on a trial and 
error basis. If these relationships were designed by a Mas¬ 
ter-Planner from inception, however, then a possible sym¬ 
biotic exchange may be taking place (or occurred once in 
the past) and the relationship could be explained on that 
basis. 

Except for one brief note in Smith (1984) describing 
some alteration of host behavior by parasites, and my re¬ 
cent papers (Armitage, 1997a; 1998; Lumsden and Armi- 
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tage, 1999), no worker has seriously studied trematodes 
from a strietly ereationist viewpoint. Furthermore, there is 
no referenee in aseoeotylid literature whieh states that a 
possible positive relationship might exist between this 
group of worms and their hosts. On the eontrary, these in- 
feetions are often eharaeterized by researehers as merely 
being benign or minimally harmful (Stein and Lumsden., 
1971a, b; Coleman, 1993). This study represents the first 
attempt to show that these heteroeeious life eyeles and spe- 
eialized struetures are too eomplex to have developed by 
ehanee, and to present a ereationist design argument for 
the presenee of sueh parasites. 

On the other hand, it is most diffieult to aeeount for 
these apparently ereated struetures on an evolutionary ba¬ 
sis. The very faet that these organisms ean invade a host 
and go undeteeted by the immune system implies that eer- 
tain bioeompatibilites were in plaee before the life eyele 
was initiated. 

Evolutionary Explanations for 
Apparently Designed Eeatures 

A seareh of the aseoeotylid literature failed to produee a 
satisfaetory evolutionary explanation whieh ean aeeount 
for the eomplex life eyele and the ''design-like'' struetures 
employed within this group. One is hard-pressed to synthe¬ 
size any meaningful evolutionary rationale from this litera¬ 
ture, partieularly in the field of host behavior modifieation. 
Comments like: "a parasite ean parlay a small (host) be¬ 
havioral modifieation into a large inerease in predation" 
abound (Lafferty and Morris, 1996, p. 1394) (braekets 
mine). 

Stunkard (1946) reviews Odhner's eontention that simi¬ 
larities in the reproduetive and exeretory systems of digen- 
etie trematodes indieate a eommon origin of all digeneans 
but he does not elaborate further. Sogandares-Bernal and 
Lumsden (1964) do not offer a meehanistie solution for 
the origin or eomplexity of the aseoeotylids, but they do 
state that a signifieant and eomplex behavior of the worm 
"to remain in the definitive host long enough to produee, 
but not release a potentially dangerous (to the host) burden 
of eggs" may be an evolutionary adaptation by the parasite 
(braekets mine). Cable (1974) does attempt a phylogenetie 
survey of the trematodes, but does not foeus on the 
digeneans or design features perse. Skinner (1975, p. 342) 
eontends (with little argument) that parasites evolve slower 
than their hosts. He foeuses on the intrieate features of 
aseoeotylids, saying, "their narrowly defined habitat and 
high speeialization...(makes them) good material for the 
exploration of evolutionary development...", and "...simi¬ 
larities in the parasite fauna point to elose host relation¬ 
ships..." (braekets mine). Overstreet (1978) suggests that 
the evolutionary relationships of some fishes ean be ex¬ 


plained on the basis of the similar types of parasites whieh 
infeet them. With respeet to the eomplexity of the life ey¬ 
ele, he then states, however, "The more eomplieated the 
life eyele and the greater the variation in the stages, the 
more a eyele ean be influeneed by the environment" 
(Overstreet, 1993, p. 127), indieating that possibly the en¬ 
vironment molded the life eyele. 

In a seetion of their book deseribing the staggering eom¬ 
plexity of digenetie trematode eyespots, ehemosensory 
papillae and other sensory struetures, Sehmidt and Roberts 
(1989, p. 234) exelaim that the "sensory endings (in one 
larval stage) are strikingly similar to the olfaetory reeeptors 
of the vertebrate nasal epithelium!" but offer no meeha- 
nism of how they eame to be that way (braekets mine). 
This would support a strange phylogeny indeed! 

As to why trematode eereariae typieally manifest abun¬ 
dantly more sense organs than the supposedly more highly 
developed adults, they surmise that "(this is) undoubtedly 
related to the adaptive value of finding a host quiekly" (p. 
233) (braekets mine). The assumption here is that onee 
the worm adapted to finding a host by using these sense or¬ 
gans, the energy required to maintain the sense organs in 
the adult beeame less adaptive than just losing them. This 
is just one example in a long string of the typieally imagina¬ 
tive explanations offered by evolutionists, but then 
Sehmidt and Roberts (1989, p. 240) admit that the eom¬ 
plexity of the life eyele has fueled the imagination for a 
long time: 

This alternation of sexual and asexual generations 
in different hosts is one of the most striking biologieal 
phenomena. The variability and eomplexity of life 
eyeles and ontogeny have stimulated the imagina¬ 
tions of zoologists for more than 100 years, ereating a 
huge amount of literature on the subjeet. Even so, 
many mysteries remain, and researeh on questions of 
trematode life eyeles remains aetive. 

With respeet to the wildly different environments this 
parasite must deal with as it passes from host to host, 
Sehmidt and Roberts (1989, p. 248) state, that they go 
through a "sequenee of totally different habitats in whieh 
the various stages must survive, with physiologieal adjust¬ 
ments that must often be made extremely rapidly." There 
are wide swings in osmotie pressures from host to host. The 
ehemieal nature of the host skin must be deteeted. They 
need to penetrate host skin using leukotrienes and prosta¬ 
glandins (whieh are very sophistieated proteins) and they 
must possess a myriad of ways to evade host immunologi- 
eal deteetion onee they are on board. Although the synthe¬ 
sis of these highly speeifie proteins and enzymes by 
mieroseopie parasites is eurrently unexplainable, evolu¬ 
tionary authors are reluetant to relinquish the supposed 
materialistie origin: 

When one eonsiders that chance governs the sue- 
eessful eompletion of mueh of the life eyele of any 
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given parasite, it beeomes apparent that the odds 
against sueeess are nearly overwhelming (Sehmidt 
and Roberts, 1989, p. 12) {emphasis mine). 

The use of sophistieated maeromoleeules by these para¬ 
sites to alter host behavior is also diseussed by Lafferty and 
Morris (1996, p. 1395) who admit that, 'We know little 
about the meehanisms parasites use to alter host behavior, 
but some evidenee exists for sophistieated manipulation of 
(host) hormones and neuroehemieals...'' (braekets mine). 
How this remarkable manipulative ability eame about is 
not diseussed. 

Sehmidt and Roberts (1989, p. 254) emphasize the faet 
that natural seleetion provides little help in understanding 
trematode origins: 

Whatever the aneestral digenean, any system of 
their phylogeny must rationalize the evolution of 
their eomplex life eyeles in terms of natural selee¬ 
tion, a most perplexing task. 

The subsequent evolutionary reeonstruetion is padded 
with phrases like, 'most authorities today believe', 'this may 
imply', 'it is not diffieult to imagine', 'it may be assumed', 
'was probably', 'it is likely that', and 'less diffieult to visual¬ 
ize'. It ean be seen that the origin of these parasites from an 
evolutionary point of view is indeed perplexing. 

With respeet to the supposed evolutionary development 
of symbiosis and parasitism, MeLaughlin and Cain (1983, 
pp. 189-190) also tender some less than eonvineing argu¬ 
ments, and frankly state that the "data are searee". They 
referenee just one laboratory study in whieh a baeterium 
and an amoeba established a mutualistie relationship after 
100 generations in a eontrolled laboratory environment. 
These authors offer four general prineiples for the origin of 
symbiosis and admit that: 

Naturally, the...model is speeulative... 

1) Symbioses originate rapidly and frequently in na¬ 
ture. Partners evolve rapidly under the pressures of 
adapting to the symbiotie relationship. Onee a eom- 
plete, free-living life eyele is impossible for one of the 
partners, it is eommitted to the evolutionary progres¬ 
sion deseribed. 

2) One partner, the host...eventually gains eontrol of 
the relationship after it beeomes obligatory to the 
other partner, the symbiont. 

3) The evolutionary progress is unidireetional; the 
symbiont often beeomes less pathogenie, then non- 
parasitie, then aetually benefieial to the host (if this is 
possible; if the symbiont has nothing to offer, then it 
simply beeomes extinet). 

4) Eventually, the desirable features of the symbiont 
whieh ean be ineorporated by the host are so ineor- 
porated. The symbiont beeomes either extinet or a 
diminishing part of the host. 

To their eredit, the authors are eandid about the laek of 
experimental support for their logie. The problem with 


this kind of evolutionary seenario is that generous anthro¬ 
pomorphisms are aseribed to mieroseopie ereatures whieh 
ean in no way be self-aware. They eannot be aware of the 
eoneepts of symbiosis, parasitism, "interesting ploys", "de¬ 
sirable features", "nothing to offer", "seleetive advantage", 
ete. —all of whieh are teleologieal value judgments whieh 
are eonstantly and readily made. How, indeed, ean a para¬ 
site "know" what is in its "best interest" from an evolution¬ 
ary (or any) point of view? Perhaps these authors only 
mean that these seemingly direeted behaviors and strue- 
tures really oeeur as a result of natural seleetion in gene 
pools, but if that is the ease, they do not say so. 

Further, the whole idea that a mieroseopie trematode 
or other parasite ean "guide" its intermediate host to the 
aetual definitive host by "seheming" to alter its behavior 
via an evolutionary "strategy" is absurd. Carney (1969) dis- 
eusses the alteration of formieine ant behavior by the lan- 
eet fluke trematode {Dicrocoelium dendriticum). He writes 
about this and the liver fluke {Brachylecithum mosquensis) 
whieh "ensure" their own predation by the herbivorous 
sheep whieh serves as the definitive host. These trema- 
todes evidently eause the ant to elimb to the tips of grass 
during the period when sheep graze. With no supporting 
material, Carney states: 

Both flukes have parallelly evolved the ability to 
alter their intermediate host's behavior sueh that 
their own ehanee of survival is enhaneed... Bizzare 
adaptations to parasitism sueh as these are one of the 
most interesting aspeets of biology, although often 
the least known, and indieate a long assoeiation be¬ 
tween these flukes and their respeetive hymenop- 
teran hosts (p. 610). 

Curio (1988) eomments on this as well, stating: 

To manipulate hosts behavior patterns seems to 
ask a lot in evolutionary novelties. However, the 
brainworm when indueing an ant to eling to the top 
of plants eapitalizes on an apparently aneient behav¬ 
ior... the parasite needed "merely" to reaetivate a hid¬ 
den potential of the ant (p. 151). 

Moore (1984) surveys several parasites, partieularly in 
the aeanthoeephalans (spiny headed worms), whieh are 
known to alter intermediate host behavior, and he la¬ 
ments: 

...the parasites do not induee novel behavior patterns 
but merely elieit existing patterns at disastrously in¬ 
appropriate times. Nevertheless, this is quite a feat, 
and a general physiologieal explanation of how an 
aeanthoeephalan aeeomplishes it while floating in 
the body eavity of the host has yet to be found. The 
realization that parasites ean ehange host behavior 
has intriguing implieations. Biologists observing eer- 
tain animals in the field must now take into aeeount 
the possibility that the observed behavior may have 
been ‘rigged’ (p. 115). 
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Moore, however, does not elaborate on who or what 
may have done the 'rigging . In a diseussion of host eastra- 
tion by parasites, Hurd (1990, p. 274) writes: 

Baudoin (1974), eonsidered parasitie eastration in 
the wider sense, outlined above as an evolutionary 
strategy, and eoneluded that a parasite-indueed ma¬ 
nipulation of host resourees away from reproduetion 
may produee inereased host survival, thus leading to 
inereased parasite fitness as a result of an improved 
environment. 

In this ease it is assumed either that the parasite has "un¬ 
derstood'' what host resourees are and has "devised" a 
"strategy" to ensure its own fitness, or that ehanee, natural 
seleetion, and mutation eaused it. 

Aeby (1991) diseusses trematodes whieh eneyst in eoral 
polyps as an intermediate stage, ehanging the polyp ap- 
pearanee and behavior. These trematodes later mature in 
the definitive host, a eoral-eating fish attraeted by these 
very ehanges. 

In the diseussion, she writes: 

One might question why fish would evolve to feed 
on infeeted polyps... I ean only speeulate about this, 
but there are several hypothetieal explanations... The 
parasite residing in the fish may have adopted the 
'prudent parasite' strategy (Holmes 1983) in whieh 
the parasite produees minimal damage to the host (p. 
267). 

The faet that a parasite induees minimal damage on its 
fish host hardly seems a eompelling reason for a fish to be¬ 
gin feeding on infeeted polyps in the first plaee! 

Lafferty and Morris (1996, p. 1390) state,"Three main 
lines of evidenee eurrently support the hypothesis that be¬ 
havior modifieation is a parasite strategy evolved to in- 
erease transmission..." The authors then go on to point out 
that the very faet that inereased predation by the definitive 
host is oeeurring in eonjunetion with parasitism is evi¬ 
denee enough that sueh a "strategy" has evolved. One elue 
to an evolutionary origin for these parasites would be the 
diseovery of a free-living variety or finding a parasitie 
trematode that eompleted all stages of the life eyele in one 
host. There is, however, only one example in the literature 
of all three stages of this life eyele oeeurring in one host 
(Barger and Eseh, 2000), but there are no free-living forms. 
A snail is required as a first intermediate host, followed by a 
fish or frog, and finally a piseivorous bird or mammal. All 
digenetie heterophyid trematodes are endoparasitie and 
obligated to these hosts. Why would a parasite initially be- 
eome eompletely dependent upon a host for its very sur¬ 
vival? How eould sueh a relationship develop over time 
from a free-living state to a parasitie state? Why would an 
Ascocotyle tie itself to sueh a risky developmental route, 
where not one, but three hosts are required? 

Overstreet (1978) elassifies all organisms whieh live to¬ 
gether as symbionts. He states that a symbiont beeomes a 


parasite, "when (it) depends entirely upon a host, oeea- 
sionally harming it..." (p. 2). Commensals live together 
and "eat from the same table", and mutualism oeeurs 
when "...both parties benefit and both metabolieally de¬ 
pend on eaeh other" (Overstreet 1978, pp. 2-4; 1993). 
There is no doubt that an Ascocotyle is a parasite and a 
eommensal. Quite possibly it even has a metabolie de- 
pendenee upon one or more of its hosts to dissolve its eysts. 
Some question remains as to whether the Ascoco/y/e worm 
is involved in a mutualistie relationship in whieh it aetu- 
ally benefits its host. All members of this genus have an oral 
eoronet of large spines at the adult stage, some having two 
rows, some having one row, ete. (Armitage 1997a). Of 
what purpose are these spines? The adult worm appears to 
lodge in the intestinal mueosal erypts of the definitive host, 
but does not penetrate the mueosal layer (Font, Overstreet 
and Heard, 1984; Font, Heard and Overstreet, 1984). 
Worms hold on in a eup-shaped fashion, over the host villi, 
by using both the aeetabulum and the oral sueker. Yet no 
pathology to the villi is observed so the oral spines are possi¬ 
bly not used as holdfasts. But of what value are two rows of 
spines rather than one, or of one additional ineomplete 
row in preferenee to a eomplete one? Why is a single in¬ 
eomplete row never observed? The tegument of these 
worms is entirely eovered with a earpet of fine body spines 
whieh eertainly must aid in anehoring the parasite and re¬ 
sisting host peristalsis. 

In experiments eondueted with eerearia of A. mcintoshi 
Priee, Feigh (1974) diseovered that eerearial penetration 
glands are HCI-sensitive and fully evert in weak solutions 
of HCI. Of what purpose is a set of penetration glands that 
are aetivated only in the presenee of HCI, glands that are 
required for entry into host tissues, unless the parasite in 
question "antieipates" the gastrie juiees of the fish whieh 
swallows it as the seeond intermediate host? Could a trial 
and error method aeeount for this elegant penetration 
gland? This bioehemieal funetional system seems to fall 
within Behe's (1996) eategory of "irredueible eomplexity." 
If the sensitivity to HCI were removed, would the parasite 
fail to penetrate the host tissue? To bequeath this bioeom- 
patibility to the aneient proeesses of time and ehanee 
strains one's seientifie eredibility to the breaking point. 
One of the most eompelling arguments for design within 
this Ascocotyle group eomes from the strueture of the 
metaeerearial eyst, whieh is HCI resistant, and yet, temper¬ 
ature, pH and trypsin sensitive (Stein, 1968). Without a 
temperature of 37° C, a solution adjusted to pH 7.5, and 
the presenee of trypsin, the eyst will not dissolve. Only with 
this eombination ean the parasite, eneased within its min¬ 
iature ark, sueeessfully pass the definitive host stomaeh 
and dissolve only within the somewhat proteetive eonfines 
of the intestine, whieh is perfeetly matehed to its required 
eonditions. Sehmidt and Roberts (1989, p. 248) observe, 
"This eombination of eonditions is not likely to be present 
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anywhere but in the intestine of a homoiothermie verte¬ 
brate../'. 

The evolutionary literature has failed to supply us with a 
proper explanation for how these ''design-like" features 
may have eome about by the ehanee, random proeesses of 
evolutionary deseent. 

Intelligent Design Explanations 

The questions whieh eonfront us have to do with the rela¬ 
tionships, behaviors and speeialized struetures observed in 
this parasite — all of whieh appear to have been designed 
(Armitage, 1998). Sueh designs exhibit irredueible eom- 
plexity as observed by Behe (1996) for the ehemieal basis 
of human vision and blood elotting. Behe's eonelusion is 
that a gradualistie, Darwinian meehanism eould never 
have produeed these features: 

The impotenee of Darwinian theory in aeeount- 
ing for the moleeular basis of life is evident not only 
from the analysis in this book, but also from the eom- 
plete absenee in the professional seientifie literature 
of any detailed models by whieh eomplex bioehemi- 
eal systems eould have been produeed...the seientifie 
eommunity is paralyzed. No one at Harvard Univer¬ 
sity, no one at the National Institutes of Health, no 
member of the National Aeademy of Seienees, no 
Nobel prize winner—no one at all ean give a de¬ 
tailed aeeount of how the eilium, or vision, or blood 
elotting, or any eomplex bioehemieal proeess might 
have developed in a Darwinian fashion (p. 187). 
And: 

There is an elephant in the roomful of seientists 
who are trying to explain the development of life. 
The elephant is labeled 'intelligent design.' To a per¬ 
son who does not feel obligated to restriet his seareh 
to unintelligent eauses, the straightforward eonelu¬ 
sion is that many bioehemieal systems were de¬ 
signed. They were designed not by the laws of nature, 
not by ehanee and neeessity; rather they were 
planned. (p.l93) (emphasis in the original). 

Aseoeotylids are able to rapidly manufaeture maero- 
moleeules neeessary to render osmotie potentials 
harmless. They ean synthesize host penetration maero- 
moleeules used for swiftly and painlessly entering their in¬ 
termediate hosts. They also produee the maeromoleeules 
whieh will envelop them with a immune-transparent eyst 
that will not dissolve in HCI but whieh will eome apart 
readily in a warm, pH adjusted, environment, bathed in 
trypsin and bile salts. All these eharaeters demand plan¬ 
ning just as mueh as does Behe's blood elotting meeha¬ 
nism. But the question remains of whether or not a loving 
God would plan invaders sueh as these. Were these organ¬ 
isms designed from the start to perform funetions they no 


longer perform? Answers to these questions may vary but 
we ean be sure that a loving God did not intend the ram¬ 
pant parasitism we observe today. 

The only aeeeptable alternative to the evolution expla¬ 
nation is that these eomplex life eyeles and "design-like" 
struetures were planned by the Greater, at the point in his¬ 
tory when He designed all of the other living organisms. 
Why and how some symbionts have today beeome patho- 
genie is open for speeulation, but in a ereation seenario, 
pathobiology must eertainly be related somehow to the 
Fall of Adam and the subsequent Gurse (Genesis 1:31; 
3:18). 

Delving Deeper into Trematode 
Biology: Mieroteehnique 

In an effort to explain the basis of this and other studies, in 
whieh TEM has been applied to the eyst walls of trema¬ 
tode worms, a primer on the preparation of biologieal ma¬ 
terial is presented in the appendix. The appendix and the 
illustrations will also serve to orient the reader to the field 
of mieroteehnique and to show eontrasting features in 
Ascocotyle eysts. 

The Ultrastructure of Metacercarial Cyst Walls 

At one time researehers believed that the thiek-walled 
metaeerearial eyst of trematodes eneysted in various hosts 
was a direet response by the host to the presenee of the par¬ 
asite within tissues (Sogandares-Bernal and Lumsden, 
1964). It now is known however, that eyst walls are pro¬ 
dueed by seeretions from the tegument of the metaeerearia 
and may even be used to delineate differing speeies based 
upon its unique strueture (Stein and Lumsden, 1971b; 
Stein and Baseh, 1977). But eertain other authors have not 
agreed that this is a speeies eharaeteristie (Huffman, 1968; 
Wittroek etak, 1991; Walker and Wittroek, 1992). The ex¬ 
tent of host response to the presenee of eysts varies eonsid- 
erably. The typieal host response is the produetion of a 
fibrous eollagen eapsule surrounding the eyst, along with 
assoeiated host fibroblasts, but there is little or no host im¬ 
mune response ( Lumsden, 1968; Stein and Lumsden, 
1971a, b; Mitehell, 1974; Higgins et ak, 1977; Stein and 
Baseh, 1977; Gulka and Fried, 1979; So and Wittroek, 
1982; Galaktionov et ak, 1997). 

The variation in layers of eyst walls within the aseoeo¬ 
tylids is seen in the following examples. Ascocotyle pachy- 
cystis (Figure 1), produees a four-layered eyst up to 35 
mierometers in thiekness (Stein and Lumsden, 1971b) 
with two major, bilayered lamellae. A. chandleri (not 
shown) exhibits a 15 mierometer-thiek eyst with two layers 
(Lumsden, 1968). A. leighi (Figure 2), was shown to have a 
10 to 11 mierometer thiek eyst whieh also has two layers 
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Figure 1. Ascocotyle pachycystis in Cyprinodon heart, 
(2,000X). This figure shows a cross section of a fluke parasite 
fAscocotyleJ cyst, growing in the heart of a sheepshead min¬ 
now fCyprinodon). Note the very thick layers of the cyst 
which protect the parasite. Legend for figures 1-4: P = para¬ 
site tissue, A = cyst wall 1,B = cyst wall 2, FI = host tissue). 


1 



Figure 3. Ascocotyle tenuicollis in Gambusia heart, 
(4,000X). Within the heart of Gambusia, the mosquitofish, 
is the cyst of another fluke, A. tenuicollis, also shown in 
cross section. This cyst closely resembles that of A. leighi; yet 
it is a different species found in a different fish host. 



Figure 2. Ascocotyle leighi in Poecilia heart, (7,000X). This 
is a cross section of another species of Ascocotyle fluke (A. 
leighi) in the heart of the sailfin molly (Poecilia). The cyst 
in this case is much thinner; yet this parasite, when mature 
is almost identical in shape to A. pachycystis. 
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Figure 4. Ascocotyle (Phagicola) diminuta in Fundulus 
gill, (8,000X). This fluke, A. diminuta is found in the gill tis¬ 
sue of the Killifish (Fundulus) and one or two others. Note 
that the cyst wall and the parasite outer skin are almost iden¬ 
tical in appearance. 


(Stein and Lumsden, 1971a). The cysts of A. tenuicollis 
(Figure 3), collected in Mississippi come closer in struc¬ 
ture to A. chandleri than any other member of this genus 
because of a three-layered, nine micrometer-thick cyst. A. 
sexidigita has a 16 micrometer-thick, three layered cyst 
(not shown). A. (P.) diminuta has a single cyst wall of 1.5 to 
3 micrometers in width (Figure 4), which in every respect 
resembles the very tegument of the metacercaria it is har¬ 
boring. The wall is comprised of a spongy matrix of tissue 


interspersed with dense nuclei and a very thin granular 
outer border. 

Definitions 

Acetabulum: The ventral sucker on a trematode worm. 
Amnicolid and Hydrobiid: fresh or brackish water snails 
belonging to the family Hydrobiidae which are charac- 
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Figure 5. Dissected fish tissue block is 
chemically processed. Tissues for elec¬ 
tron microscopy must first be stabilized 
in a fixative^ such a formalin. This pre¬ 
serves, as close to the living specimen as 
possible, the ultrastructure of the tissue 
for the microscope. Legend for figures 
5-9: A = dropper, B = tissue block, C = 
solution, D = capsule, E = polymer, F = 
thin sections, G = knife, H = grid, I = 
specimen chamber). 



liquid polymer. A liquid polymer (plas¬ 
tic) is used to infiltrate the tissues after 
they have been preserved properly. Once 
the tissue is thoroughly impregnated 
with the polymer, it is placed into an 
oven overnight for hardening. The tis¬ 
sues can then withstand the harshness 
of the electron microscope. 



Figure 7. Hardened polymer block with 
tissue is sectioned into ultra thin sec¬ 
tions. Very thin sections of the tissue 
block are made with a glass or diamond 
knife of surgical sharpness. These thin 
sections will go into the microscope. 


terized by true gills and opercula, versus pulmonate, or 
air-breathing, struetures. 

Cerearial: The last larval stage of trematodes, free swim¬ 
ming, from the first intermediate host, to the seeond in¬ 
termediate host, where penetration of that host oeeurs. 

Creationism: The belief that God ereated all things as de- 
seribed in Genesis. 

Cyprinodont: the killifish family of fresh and saltwater 
minnows. 

Digenetie: Subelass Digenea, parasitie worms, a subelass 
of the Trematoda, having two or more asexual genera¬ 
tions, an alternation of hosts, the first almost always a 
molluse, and whieh are endoparasitie in vertebrates 
sueh as birds. 

Evolutionism: the belief that all life forms arose over mil¬ 
lions of years from a eommon aneestor due to mutations 
in the genetie eode and a stoehastie ''system'' of selee- 
tion ealled Natural Seleetion. 

Feeundity: The eapaeity of an organism to produee off¬ 
spring. 

Hermaphroditie: (often) self-fertilizing organisms whieh 
eontain both male and female sexual organs . 

Heteroeeious: "many houses" or eomplex eyeles whieh re¬ 
quire several different hosts to eomplete. 

Heterophyid: having a bifureated intestinal organ or eeea 
usually long and truneated. 

Metaeerearia: the third, or preadult stage of the trematode 
life eyele, often involving an eneystment within the see¬ 
ond intermediate host. 


Mieromorphology: body struetures whieh ean only be 
seen by means of magnifieation. 

Pathogenieity: The eausing of disease or toxie response in 
another organism. 

Poeeiliid: the topminnow or live-bearer family of fresh and 
braekish water fishes whieh hateh young internally and 
bear live young. 

Piseivorous: fish eating vertebrates sueh as herons, egrets, 
and raeeoons. 

Redia: An intermediate larval stage of trematodes that de¬ 
velops asexually within a sporoeyst inside the first inter¬ 
mediate host, usually a snail. 

SEM: Seanning eleetron mieroseope, whieh images metal 
eoated whole mounts, in magnifieations of 100:20,000 
diameters using seeondary eleetron eapture. 

Sensory Papillae: Sophistieated sensory projeetions from 
eells or tissues, often eontaining eilia. 

Symbiosis: The intimate and protraeted assoeiation of in¬ 
dividuals of different speeies. 

Tegument: The outer layer or skin of a trematode parasite. 

TEM: Transmission eleetron mieroseope, whieh images 
metal eoated thin seetions, to magnifieations up to 
200,000 diameters using primary or direet eleetron eap¬ 
ture. 

Trematode: Class Trematoda of helminths whieh are para¬ 
sitie flatworms (flukes) mainly in the digestive traet of 
all elasses of vertebrates. These trematodes possess a di¬ 
gestive traet, speeialized sensory organs, and museular 
sueking disks whieh serve to attaeh the fluke to the host. 
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Appendix 

Biological tissues such as Ascocotyle cysts must be pro¬ 
cessed properly in order to be viewed in an electron micro¬ 
scope. First, the tissue of interest must be dissected and 
chemically processed in fixative, buffers, and alcohols 
(Lumsden, 1970). Then it must be embedded in a liquid 
polymer that will harden upon heating (Figures 5-6). 
Once hardened, the tissues can be thin sectioned on an 
ultramicrotome (Figure 7: blade and tissue block shown). 
Finally, tissue sections are transferred to thin metal grids 
on which they are stained with metal salts and placed into 
a special chamber in the TEM (Figures 8-9). 
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WhyAbiogenesis Is Impossible 

Jerry Bergman'^ 


Abstract 


If naturalistic molecules-to-human-life evolution 
were true, multibillions of links are required to 
bridge modern humans with the chemicals that 
once existed in the hypothetical ''primitive soup/' 
This putative soup, assumed by many scientists to 
have given birth to life over 3.5 billion years ago, 
was located in the ocean or mud puddles. Others 
argue that the origin of life could not have been in 
the sea but rather must have occurred in clay on dry 
land. Still others conclude that abiogenesis was 
more likely to have occurred in hot vents. It is 


widely recognized that major scientific problems 
exist with all naturalistic origin of life scenarios. 
This is made clear in the conclusions of many lead¬ 
ing origin-of-life researchers. A major aspect of the 
abiogenesis question is "What is the minimum 
number of parts necessary for an autotrophic free 
living organism to live, and could these parts assem¬ 
ble by naturalistic means?" Research shows that at 
the lowest level this number is in the multimillions, 
producing an irreducible level of complexity that 
cannot be bridged by any known natural means. 


Introduction 

Abiogenesis is the theory that life ean arise spontaneously 
from non-life moleeules under proper eonditions. Evi- 
denee for a large number of transitional forms to bridge the 
stages of this proeess is eritieal to prove the abiogenesis the¬ 
ory, espeeially during the early stages of the proeess. The 
view of how life originally developed from non-life to an 
organism eapable of independent life and reproduetion 
presented by the mass media is very similar to the following 
widely publieized aeeount: 

Four and a half billion years ago the young planet 
Earth... was almost eompletely engulfed by the shal¬ 
low primordial seas. Powerful winds gathered random 
molecules from the atmosphere. Some were deposited 
in the seas. Tides and eurrents swept the molecules to¬ 
gether. And somewhere in this aneient oeean the mir- 
aele of life began... The first organized form of primitive 
life was a tiny protozoan [a one-celled animal]. Mil¬ 
lions of protozoa populated the aneient seas. These 
early organisms were eompletely self-suffieient in 
their sea-water world. They moved about their aquatic 
environment feeding on bacteria and other organisms... 
From these one-eelled organisms evolved all life on 
earth (from the Emmy award winning PBS NOVA 
film The Miracle of Life; quoted in Hanegraaff, 1998, 
p. 70, emphasis in original). 

"^Jerry Bergman, Ph.D., Northwest State College, 
Arehbold, OH 43502-9542 
Reeeived 24 August 1999; Revised 19 Oetober 1999 


Seienee textbook authors Wynn and Wiggins deseribe 
the abiogenesis proeess eurrently aeeepted by Darwinists: 

Aristotle believed that deeaying material eould be 
transformed by the ''spontaneous aetion of Nature'' 
into living animals. His hypothesis was ultimately re- 
jeeted, but... Aristotle's hypothesis has been replaeed 
by another spontaneous generation hypothesis, one 
that requires billions of years to go from the mole¬ 
eules of the universe to eells, and then, via random 
mutation/natural seleetion, from eells to the variety 
of organisms living today. This version, whieh postu¬ 
lates ehanee happenings eventually leading to the 
phenomenon of life, is biology's Theory of Evolution 

(1997, p. 105). 

The question on whieh this paper foeuses is "How 
mueh evidenee exists for this view of life's origin?" When 
Darwinists diseuss "missing links" they often imply that 
relatively few links are missing in what is a rather eomplete 
ehain whieh eonneets the putative ehemieal preeursors of 
life that is theorized to have existed an estimated 3.5 billion 
years ago to all life forms existing today. Standen noted a 
half eentury ago that the term "missing link" is misleading 
beeause it suggests that only one link is missing whereas it 
is more aeeurate to state that so many links are missing that 
it is not evident whether there was ever a ehain (Standen, 
1950, p. 106). This assertion now has been well doeu- 
mented by many ereationists and others (see Bergman, 
1998; Gish, 1995; Lubenow, 1994, 1992; Rodabaugh, 
1976; and Moore, 1976). 
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Scientists not only have been unable to find a single 
undisputed link that clearly connects two of the hundreds 
of major family groups^ but they have not even been able 
to produce a plausible starting point for their hypotheti¬ 
cal evolutionary chain (Shapiro, 1986). The first links — 
actually the first hundreds of thousands or more links that 
are required to produce life —still are missing (Behe, 
1996, pp. 154-156)! Horgan concluded that if he were a 
creationist today he would focus on the origin of life be¬ 
cause this 

...is by far the weakest strut of the chassis of modern 
biology. The origin of life is a science writer's dream. 
It abounds with exotic scientists and exotic theories, 
which are never entirely abandoned or accepted, but 
merely go in and out of fashion (1996, p. 138). 

The major links in the molecules-to-man theory that 
must be bridged include (a) evolution of simple molecules 
into complex molecules, (b) evolution of complex mole¬ 
cules into simple organic molecules, (c) evolution of sim¬ 
ple organic molecules into complex organic molecules, 
(d) eventual evolution of complex organic molecules into 
DNA or similar information storage molecules, and (e) 
eventually evolution into the first cells. This process re¬ 
quires multimillions of links, all which either are missing 
or controversial. Scientists even lack plausible just-so sto¬ 
ries for most of evolution. Furthermore the parts required 
to provide life clearly have specifications that rule out most 
substitutions. 

In the entire realm of science no class of molecule 
is currently known which can remotely compete 
with proteins. It seems increasingly unlikely that the 
abilities of proteins could be realized to the same de¬ 
gree in any other material form. Proteins are not only 
unique, but give every impression of being ideally 
adapted for their role as the universal constructor de¬ 
vices of the cell ... Again, we have an example in 
which the only feasible candidate for a particular 
biological role gives every impression of being su¬ 
premely fit for that role (Denton, 1998, p. 188, em¬ 
phasis in original). 

The logical order in which life developed is hypothe¬ 
sized to include the following basic major stages: 

1. Certain simple molecules underwent spontane¬ 
ous, random chemical reactions until after about 
half-a-billion years complex organic molecules were 
produced. 

2. Molecules that could replicate eventually were 
formed (the most common guess is nucleic acid mol¬ 
ecules), along with enzymes and nutrient molecules 
that were surrounded by membraned cells. 

3. Cells eventually somehow ''learned" how to repro¬ 
duce by copying a DNA molecule (which contains a 
complete set of instructions for building a next gen¬ 
eration of cells). During the reproduction process. 


the mutations changed the DNA code and produced 
cells that differed from the originals. 

4. The variety of cells generated by this process even¬ 
tually developed the machinery required to do all 
that was necessary to survive, reproduce, and create 
the next generation of cells in their likeness. Those 
cells that were better able to survive became more 
numerous in the population (adapted from Wynn 
and Wiggins, 1997, p. 172). 

The problem of the early evolution of life and the un¬ 
founded optimism of scientists was well put by Dawkins. 
He concluded that Earth's chemistry was different on our 
early, lifeless, planet, and that at this time there existed 
...no life, no biology, only physics and chemistry, and 
the details of the Earth's chemistry were very differ¬ 
ent. Most, though not all, of the informed specula¬ 
tion begins in what has been called the primeval 
soup, a weak broth of simple organic chemicals in 
the sea. Nobody knows how it happened but, some¬ 
how, without violating the laws of physics and chem¬ 
istry, a molecule arose that just happened to have the 
property of self-copying—a replicator. This may 
seem like a big stroke of luck... Freakish or not, this 
kind of luck does happen... [and] it had to happen 
only once... What is more, as far as we know, it may 
have happened on only one planet out of a billion 
billion planets in the universe. Of course many peo¬ 
ple think that it actually happened on lots and lots of 
planets, but we only have evidence that it happened 
on one planet, after a lapse of half a billion to a bil¬ 
lion years. So the sort of lucky event we are looking at 
could be so wildly improbable that the chances of its 
happening, somewhere in the universe, could be as 
low as one in a billion billion billion in any one year. 
If it did happen on only one planet, anywhere in the 
universe, that planet has to be our planet—because 
here we are talking about it (Dawkins, 1996, pp. 
282-283, emphasis in original). 

The Evidence for the Early 
Steps of Evolution 

The first step in evolution was the development of simple 
self-copying molecules consisting of carbon dioxide, water 
and other inorganic compounds. No one has proven that a 
simple self-copying molecule can self-generate a com¬ 
pound such as DNA. Nor has anyone been able to create 
one in a laboratory or even on paper. The hypothetical 
weak "primeval soup" was not like soups experienced by 
humans but was highly diluted, likely close to pure water. 
The process is described as life having originated 

spontaneously from organic compounds in the 
oceans of the primitive Earth. The proposal assumes 
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that primitive oceans contained large quantities of 
simple organic compounds that reacted to form 
structures of greater and greater complexity, until 
there arose a structure that we would call living. In 
other words, the first living organism developed by 
means of a series of nonbiological steps, none of 
which would be highly improbably on the basis of 
what is know today. This theory, [was] first set forth 
clearly by A.I. Oparin (1938) ... (Newman, 1967, p. 
662). 

An astounding number of speculations, models, theories 
and controversies still surround every aspect of the origin of 
life problem (Lahav 1999). Although some early scientists 
proposed that ''organic life ... is eternal,'' most realized it 
must have come "into existence at a certain period in the 
past" (Haeckel, 1905, p. 339). It now is acknowledged that 
the first living organism could not have arisen directly from 
inorganic matter (water, carbon dioxide, and other inor¬ 
ganic nutrients) even as a result of some extraordinary event. 
Before the explosive growth of our knowledge of the cell 
during the last 30 years, it was known that "the simplest bac¬ 
teria are extremely complex, and the chances of their arising 
directly from inorganic materials, with no steps in between, 
are too remote to consider seriously." (Newman, 1967, p. 
662). Most major discoveries about cell biology and molec¬ 
ular biology have been made since then. 

Search for the Evidence 
of Earliest Life 

Theories abound, but no direct evidence for the beginning 
of the theoretical evolutionary climb of life up what Rich¬ 
ard Dawkins and many evolutionists call "mount improba¬ 
ble" ever has been discovered (Dawkins, 1996). Nor have 
researchers been able to develop a plausible theory to ex¬ 
plain how life could evolve from non-life. Many equally 
implausible theories now exist, most of which are based 
primarily on speculation. The ancients believed life origi¬ 
nated by spontaneous generation from inanimate matter 
or once living but now dead matter. Aristotle even believed 
that under the proper conditions putatively "simple" ani¬ 
mals such as worms, fleas, mice, and dogs could spring to 
life spontaneously from moist "Mother Earth." 

The spontaneous generation of life theory eventually was 
proved false by hundreds of research studies such as the 
1668 experiment by Italian physician Francesco Redi 
(1626-1697). In one of the first controlled biological experi¬ 
ments, Redi proved that maggots appeared in meat only af¬ 
ter flies had deposited their eggs on it (Jenkens- Jones, 
1997). Maggots do not spontaneously generate on their own 
as previously believed by less rigorous experimenters. 


Despite Redi's evidence, however, the belief in sponta¬ 
neous generation of life was so strong in the 1600s that 
even Redi continued to believe that spontaneous genera¬ 
tion could occur in certain instances. After the microscope 
proved the existence of bacteria in 1683, many scientists 
concluded that these "simple" microscopic organisms 
must have "spontaneously generated," thereby providing 
evolution with its beginning. Pasteur and other research¬ 
ers, though, soon disproved this idea, and the fields of mi¬ 
crobiology and biochemistry have since documented 
quite eloquently the enormous complexity of these com¬ 
pact living creatures (Black, 1998). 

Nearly all biologists were convinced by the latter half of 
the nineteenth century that spontaneous generation of all 
types of living organisms was impossible (Bergman, 
1993a). Now that naturalism dominates science, Darwin¬ 
ists reason that at least one spontaneous generation of life 
event must have occurred in the distant past because no 
other naturalistic origin-of-Iife method exists aside from 
panspermia, which only moves the spontaneous genera¬ 
tion of life event elsewhere (Bergman, 1993b). As theism 
was filtered out of science, spontaneous generation gradu¬ 
ally was resurrected in spite of its previous defeat. The solu¬ 
tion was to add a large amount of time to the broth: 

Aristotle believed that decaying material could be 
transformed by the "spontaneous action of Nature" 
into living animals. His hypothesis was ultimately 
rejected, but, in a way, he might not have been com¬ 
pletely wrong. Aristotle's hypothesis has been 
replaced by another spontaneous generation hypoth¬ 
esis, one that requires billions of years to go from the 
molecules of the universe to cells, and then, via ran¬ 
dom mutation/natural selection^ from cells to the va¬ 
riety of organisms living today. This version, which 
postulates chance happenings eventually leading to 
the phenomenon of life, is biology's Theory of Evo¬ 
lution (Wynn and Wiggins, 1997, p. 105, emphasis 
mine). 

Although this view now is widely accepted among evo¬ 
lutionists, no one has been able to locate convincing fossil 
(or other) evidence to support it. The plausibility of abio- 
genesis has changed greatly in recent years due to research 
in molecular biology that has revealed exactly how com¬ 
plex life is, and how much evidence exists against the prob¬ 
ability of spontaneous generation. In the 1870s and 1880s 
scientists believed that devising a plausible explanation for 
the origin of life 

would be fairly easy. For one thing, they assumed 
that life was essentially a rather simple substance 
called protoplasm that could be easily constructed by 
combining and recombining simple chemicals such 
as carbon dioxide, oxygen, and nitrogen (Meyer, 

1996, p. 25). 
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The German evolutionary biologist Ernst Haeekel 
(1925) even referred to monera eells as simple homoge¬ 
neous globules of plasm. Haeekel believed that a living 
eell about as eomplex as a bowl of Jell-o® eould exist, and 
his origin of life theory refleeted this eompletely erroneous 
view. He even eoneluded that eell ''autogony'' (the term he 
used to deseribe living things' ability to reproduee) was 
similar to the proeess of inorganie erystallization. In his 
words: 

The most aneient organisms whieh arose by spon¬ 
taneous generation —the original parents of all sub¬ 
sequent organisms — must neeessarily be supposed to 
have been Monera —simple, soft, albuminous lumps 
of plasma, without strueture, without any definite 
form, and entirely without any hard and formed 
parts. 

About the same time T. H. Huxley proposed a simple 
two-step method of ehemieal reeombination that he 
thought eould explain the origin of the first living eell. 
Both Haeekel and Huxley thought that just as salt eould be 
produeed spontaneously by mixing powered sodium metal 
and heated ehlorine gas, a living eell eould be produeed by 
mixing the few ehemieals they believed were required. 
Haeekel taught that the basis of life is a substanee ealled 
''plasm," and this plasm eonstitutes 

the material foundations of the phenomena of life ... 
All the other materials that we find in the living or¬ 
ganism are produets or derivatives of the aetive 
plasm: In view of the extraordinary signifieanee 
whieh we must assign to the plasm—as the universal 
vehiele of all the vital phenomena [or as Huxley said 
"the physieal basis of life"] —it is very important to 
understand elearly all its properties, espeeially the 
ehemieal ones ... In every ease where we have with 
great diffieulty sueeeeded in examining the plasm as 
far as possible and separating it from the 
plasma-produets, it has the appearanee of a eolorless, 
viseous substanee, the ehief physieal property of 
whieh is its peeuliar thiekness and eonsisteney ... Ae¬ 
tive living protoplasm ... is best eompared to a eold 
jelly or solution of glue (1905 pp. 121,123). 

Onee the brew was mixed, eons of time allowed sponta¬ 
neous ehemieal reaetions to produee the simple "proto- 
plasmie substanee" that seientists onee assumed to be the 
essenee of life (Meyer, 1996, p. 25). As late as 1928, the 
germ eell still was thought to be relatively simple and 

...no one now questions that individual development 
everywhere eonsists of progress from a relatively sim¬ 
ple to a relatively eomplex form. Development is not 
the unfolding of an infolded organism; it is the for¬ 
mation of new struetures and funetions by eombina- 
tions and transformations of the relatively simple 
struetures and funetions of the germ eells (Conklin, 
1928, pp. 63-64). 


Cytologists now realize that a living eell eontains hun¬ 
dreds of thousands of different eomplex parts sueh as vari¬ 
ous motor proteins that are assembled to produee the most 
eomplex "maehine" in the Universe —a maehine far more 
eomplex than the most eomplex Cray super eomputer. We 
now also realize after a eentury of researeh that the eukary¬ 
ote protozoa thought to be as simple as a bowl of gelatin in 
Darwin's day aetually are enormously more eomplex than 
the prokaryote eell. Furthermore, moleeular biology has 
demonstrated that the basie design of the eell is 

essentially the same in all living systems on earth 
from baeteria to mammals... In terms of their basie 
bioehemieal design... no living system ean be 
thought of as being primitive or aneestral with re- 
speet to any other system, nor is there the slightest 
empirieal hint of an evolutionary sequenee among 
all the ineredibly diverse eells on earth (Denton, 
1986, p. 250). 

This is a major problem for Darwinism beeause life at 
the eellular level generally does not reveal a gradual in- 
erease in eomplexity as it aseends the evolutionary ladder 
from protozoa to humans. The reason that all eells are basi- 
eally alike is beeause the basie bioehemieal requirements 
and eonstraints for all life are the same: 

A eurious similarity underlies the seemingly var¬ 
ied forms of life we see on the earth today: the most 
eentral moleeular maehinery of modern organisms 
has always been found to be essentially the same. 
This unity of bioehemistry has surely been one of the 
great diseoveries of the past 100 years (Cairns-Smith, 
1985, p. 90). 

The most eritieal gap that must be explained is that be¬ 
tween life and non-life beeause 

Cells and organisms are very eomplex... [and] 
there is a surprising uniformity among living things. 
We know from DNA sequenee analyses that plants 
and higher animals are elosely related, not only to 
eaeh other, but to relatively simple single-eelled or¬ 
ganisms sueh as yeasts. Cells are so similar in their 
strueture and funetion that many of their proteins 
ean be interehanged from one organism to another. 
For example, yeast eells share with human eells 
many of the eentral moleeules that regulate their eell 
eyele, and several of the human proteins will substi¬ 
tute in the yeast eell for their yeast equivalents! 
(Alberts, 1992, p. xii). 

The belief that spontaneous regeneration, while admit¬ 
tedly very rare, is still attraetive as illustrated by Sagan and 
Feonard's eonelusion, "Most seientists agree that life will 
appear spontaneously in any plaee where eonditions re¬ 
main suffieiently favorable for a very long time" (1972, p. 
9). This elaim then is followed by an admission from 
Sagan and Feonard that raises doubts not only about abio- 
genesis, but about Darwinism generally, namely, "this 
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conviction [about the origin of life] is based on inferences 
and extrapolations/' The many problems, inferences, and 
extrapolations needed to create abiogenesis just-so stories 
once were candidly admitted by Dawkins: 

An origin of life, anywhere, consists of the chance 
arising of a self-replicating entity. Nowadays, the 
replicator that matters on Earth is the DNA molecule, 
but the original replicator probably was not DNA. We 
don't know what it was. Unlike DNA, the original rep¬ 
licating molecules cannot have relied upon compli¬ 
cated machinery to duplicate them. Although, in 
some sense, they must have been equivalent to ''Du¬ 
plicate me" instructions, the "language" in which the 
instructions were written was not a highly formalized 
language such that only a complicated machine 
could obey them. The original replicator cannot have 
needed elaborate decoding, as DNA instructions... do 
today. Self-duplication was an inherent property of 
the entity's structure just as, say, hardness is an inher¬ 
ent property of a diamond... the original replicators, 
unlike their later successors the DNA molecules, did 
not have complicated decoding and instruction-obey¬ 
ing machinery, because complicated machinery is 
the kind of thing that arises in the world only after 
many generations of evolution. And evolution does 
not get started until there are replicators. In the teeth 
of the so-called "Catch-22 of the origin of life"... the 
original self-duplicating entities must have been sim¬ 
ple enough to arise by the spontaneous accidents of 
chemistry (1996, p. 285). 

The method used in constructing these hypothetical 
replicators is not stated, nor has it ever been demonstrated 
to exist either in the laboratory or on paper. The difficulties 
of terrestrial abiogenesis are so great that some evolution¬ 
ists have hypothesized that life could not have originated 
on earth but must have been transported here from an¬ 
other planet via star dust, meteors, comets, or spaceships 
(Bergman, 1993b)! As noted above, panspermia does not 
solve the origin of life problem though, but instead moves 
the abiogenesis problem elsewhere. Furthermore, since so 
far as we know no living organism can survive very long in 
space because of cosmic rays and other radiation, "this the¬ 
ory is ... highly dubious, although it has not been dis¬ 
proved; also, it does not answer the question of where or 
how life did originate" (Newman, 1967, p. 662). 

Darwin evidentially recognized how serious the abio¬ 
genesis problem was for his theory, and once even con¬ 
ceded that all existing terrestrial life must have descended 
from some primitive life form that was called into life "by 
the Creator" (1900, p. 316). But to admit, as Darwin did, 
the possibility of one or a few creations is to open the door to 
the possibility of many or even thousands] If Cod made one 
animal type. He also could have made two or many thou¬ 
sands of different types. No contemporary hypothesis today 


has provided a viable explanation as to how the abiogenesis 
origin of life could occur by naturalistic means. The prob¬ 
lems are so serious that the majority of evolutionists today 
tend to shun the whole subject of abiogenesis. 

History of Modern Abiogenesis Researeh 

The "warm soup" theory, still the most widely held theory 
of abiogenesis among evolutionists, was developed most 
extensively by Russian scientist A.I. Oparin in the 1920s. 
The theory held that life evolved when organic molecules 
rained into the primitive oceans from an atmospheric soup 
of chemicals interacting with solar energy. Later Haldane 
(1928), Bernal (1947) and Urey (1952) published their re¬ 
search to try to support this model, all with little success. 
Then came what some felt was a breakthrough by Harold 
Urey and his graduate student Stanley Miller in the early 
1950s. 

The most famous origin of life experiment was com¬ 
pleted in 1953 by Stanley Miller at the University of Chi¬ 
cago. At the time Miller was a 23-year-oId graduate student 
working under Urey who was trying to recreate in his labo¬ 
ratory the conditions then thought to have preceded the or¬ 
igin of life. The Miller/Urey experiments involved filling a 
sealed glass apparatus with methane, ammonia, hydrogen 
gases (representing what they thought composed the early 
atmosphere) and water vapor (to simulate the ocean). 
Next, they used a spark-discharge device to strike the gases 
in the flask with simulated lightning while a heating coil 
kept the water boiling. Within a few days, the water and gas 
mix produced a reddish stain on the sides of the flask. After 
analyzing the substances that had been formed, they found 
several types of amino acids. Eventually Miller and other 
scientists were able to produce 10 of the 20 amino acids re¬ 
quired for life by techniques similar to the original Miller/ 
Urey experiments. 

Urey and Miller assumed that the results were signifi¬ 
cant because some of the organic compounds produced 
were the building blocks of proteins, the basic structure of 
all life (Horgan, 1996, p. 130). Although widely heralded 
by the press as "proving" the origin of life could have oc¬ 
curred on the early earth under natural conditions without 
intelligence, the experiment actually provided compelling 
evidence for exactly the opposite conclusion. For example, 
equal quantities of both right- and left-handed organic 
molecules always were produced by the Urey/Miller pro¬ 
cedure. In real life, nearly all amino acids found in pro¬ 
teins are left handed, almost ah polymers of carbohydrates 
are right handed, and the opposite type can be toxic to the 
cell. In a summary the famous Urey/Miller origin-of-Iife 
experiment, Horgan concluded: 

Miller's results seem to provide stunning evi¬ 
dence that life could arise from what the British 
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chemist J.B.S. Haldane had called the ''primordial 
soup/' Pundits speculated that scientists, like Mary 
Shelley's Dr. Frankenstein, would shortly conjure 
up living organisms in their laboratories and thereby 
demonstrate in detail how genesis unfolded. It hasn't 
worked out that way. In fact, almost 40 years after his 
original experiment. Miller told me that solving the 
riddle of the origin of life had turned out to be more 
difficult than he or anyone else had envisioned 
(1996, p. 138). 

The reasons why creating life in a test tube turned out to 
be far more difficult than Miller or anyone else expected 
are numerous and include the fact that scientists now 
know that the complexity of life is far greater than Miller or 
anyone else in pre-DNA revolution 1953 ever imagined. 
Actually life is far more complex and contains far more in¬ 
formation than anyone in the 1980s believed possible. In 
an interview with Miller, now considered one of "the most 
diligent and respected origin-of-Iife researchers," Horgan 
reported that after Miller completed his 1953 experiment, 
he 

...dedicated himself to the search for the secret of life. 
He developed a reputation as both a rigorous experi¬ 
mentalist and a bit of a curmudgeon, someone who 
is quick to criticize what he feels is shoddy work....he 
fretted that his field still had a reputation as a fringe 
discipline, not worthy of serious pursuit... Miller 
seemed unimpressed with any of the current propos¬ 
als on the origin of life, referring to them as 
"nonsense" or "paper chemistry." He was so con¬ 
temptuous of some hypotheses that, when I asked his 
opinion of them, he merely shook his head, sighed 
deeply, and snickered —as if overcome by the folly of 
humanity. Stuart Kauffman's theory of autocatalysis 
fell into this category. "Running equations through a 
computer does not constitute an experiment," Miller 
sniffed. Miller acknowledged that scientists may 
never know precisely where and when life emerged. 
"We're trying to discuss a historical event, which is 
very different from the usual kind of science, and so 
criteria and methods are very different," he re¬ 
marked... (Horgan, 1996, p. 139). 

The major problem of Millers experiment is well put by 
Davies, 

Making the building blocks of life is easy—amino 
acids have been found in meteorites and even in 
outer space. But just as bricks alone don't make a 
house, so it takes more than a random collection of 
amino acids to make life. Like house bricks, the 
building blocks of life have to be assembled in a very 
specific and exceedingly elaborate way before they 
have the desired function (Davies, 1999, p. 28). 

We now realize that the Urey/Miller experiments did 
not produce evidence for abiogenesis because, although 


amino acids are the building blocks of life, the key to life is 
information (Pigliucci, 1999; Dembski, 1998). Natural ob¬ 
jects in forms resembling the English alphabet (circles, 
straight lines and similar) abound in nature, but this does 
not help us to understand the origin of information (such 
as that in Shakespear's plays) because this task requires in¬ 
telligence both to create the information (the play) and 
then to translate that information into symbols. What must 
be explained is the source of the information in the text (the 
words and ideas), not the existence of circles and straight 
lines. Likewise, the information contained in the genome 
must be explained (Dembski, 1998). Complicating the sit¬ 
uation is the fact that 

research has since drawn Miller's hypothetical atmo¬ 
sphere into question, causing many scientists to 
doubt the relevance of his findings. Recently, scien¬ 
tists have focused on an even more exotic amino acid 
source: meteorites. Chyba is one of several research¬ 
ers who have evidence that extraterrestrial amino ac¬ 
ids may have hitched a ride to Earth on far flung 
space rocks (Simpson, 1999, p. 26). 

Yet another difficulty is, even if the source of the amino 
acids and the many other compounds needed for life could 
be explained, it still must be explained as to how these 
many diverse elements became aggregated in the same 
area and then properly assembled themselves. This prob¬ 
lem is a major stumbling block to any theory of abio¬ 
genesis: 

...no one has ever satisfactorily explained how the 
widely distributed ingredients linked up into pro¬ 
teins. Presumed conditions of primordial Earth 
would have driven the amino acids toward lonely iso¬ 
lation. That's one of the strongest reasons that 
Wachtershauser, Morowitz, and other hydrothermal 
vent theorists want to move the kitchen [that cooked 
life] to the ocean floor. If the process starts down 
deep at discrete vents, they say, it can build amino ac¬ 
ids—and link them up —right there (Simpson, 1999, 

p. 26). 

Several recent discoveries have led some scientists to 
conclude that life may have arisen in submarine vents 
whose temperatures approach 350° C. Unfortunately for 
both warm pond and hydrothermal vent theorists, heat 
may be the downfall of their theory. 

Heat and Biochemical 
Degradation Problems 

Charles Darwin's hypothesis that life first originated on 
earth in a warm little pond somewhere on a primitive earth 
has been used widely by most nontheists for over a century 
in attempts to explain the origin of life. Several reasons ex¬ 
ist for favoring a warm environment for the start of life on 
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earth. A major reason is that the putative oldest known or¬ 
ganisms on earth are alleged to be hyperthermophiles that 
require temperatures between 80° and 110° C in order to 
thrive (Levy and Miller, 1998). In addition some atmo- 
spherie models have eoneluded that the surfaee tempera¬ 
ture of the early earth was mueh higher than it is today. 

A major drawbaek of the ''warm little pond'' origin- 
of-life theory is its apparent ability to produee suffieient 
eoneentrations of the many eomplex eompounds required 
to eonstruet the first living organisms. These eompounds 
must be suffieiently stable to insure that the balanee be¬ 
tween synthesis and degradation favors synthesis (Levy and 
Miller, 1998). The warm pond and hot vent theories also 
have been seriously disputed by experimental researeh that 
has found the half-lives of many eritieally important eom¬ 
pounds needed for life to be far "too short to allow for the 
adequate aeeumulation of these eompounds" (Levy and 
Miller, 1998, p. 7933). Furthermore, researeh has doeu- 
mented that "unless the origin of life took plaee extremely 
rapidly (in less than 100 years), we eonelude that a high 
temperature origin of life... eannot involve adenine, uraeil, 
guanine or eytosine" beeause these eompounds break 
down far too fast in a warm environment. In a hydrother¬ 
mal environment, most of these eompounds eould neither 
form in the first plaee, nor exist for a signifieant amount of 
time (Levy and Miller, p. 7933). 

As Levy and Miller explain, "the rapid rates of hydroly¬ 
sis of the nueleotide bases A,U,G and T at temperatures 
mueh above 0° Celsius would present a major problem in 
the aeeumulation of these presumed essential eomponents 
on the early earth" (p. 7933). For this reason. Levy and 
Miller postulated that either a two-letter eode or an alter¬ 
native base pair was used instead. This requires the devel¬ 
opment of an entirely different kind of life, a eonelusion 
that is not only highly speeulative, but likely impossible be¬ 
eause no other known eompounds have the required prop¬ 
erties for life that adenine, uraeil, guanine and eytosine 
possess. Furthermore, this would require life to evolve 
based on a hypothetieal two-letter eode or alternative base 
pair system. Then life would have to re-evolve into a radi- 
eally new form based on the present eode, a ehange that 
appears to be impossible aeeording to our eurrent under¬ 
standing of moleeular biology. 

Furthermore, the authors found that, given the mini¬ 
mal time pereeived to be neeessary for evolution to oeeur, 
eytosine is unstable even at temperatures as cold ds 0° C. 
Without eytosine neither DNA or RNA ean exist. One of 
the main problems with Miller's theory is that his experi¬ 
mental methodology has not been able to produee mueh 
more than a few amino aeids whieh aetually lend little or 
no insight into possible meehanisms of abiogenesis. 

Even the simpler moleeules are produeed only in 
small amounts in realistie experiments simulating 


possible primitive earth eonditions. What is worse, 
these moleeules are generally minor eonstituents of 
tars: It remains problematieal how they eould have 
been separated and purified through geoehemieal 
proeesses whose normal effeets are to make organie 
mixtures more and more of a jumble. With some¬ 
what more eomplex moleeules these diffieulties rap¬ 
idly inerease. In partieular a purely geoehemieal 
origin of nueleotides (the subunits of DNA and 
RNA) presents great diffieulties. In any ease, nueleo¬ 
tides have not yet been produeed in realistie experi¬ 
ments of the kind Miller did. (Cairns-Smith, 1985, p. 
90). 

Postulating alternative eodes for an origin-of-life event 
at temperatures elose to the freezing point of water is a ra¬ 
tionalization designed to overeome what appears to be a 
set of insurmountable problems for the abiogenesis theory. 
Given these problems, why do so many biologists believe 
that life on earth originated by spontaneous generation un¬ 
der favorable eonditions? Yoekey eoneludes that although 
Miller's paradigm was at one time 

worth eonsideration, now the entire effort in the pri¬ 
meval soup paradigm is self-deeeption based on the 
ideology of its ehampions... The history of seienee 
shows that a paradigm, onee it has aehieved the sta¬ 
tus of aeeeptanee (and is ineorporated in textbooks) 
and regardless of its failures, is deelared invalid only 
when a new paradigm is available to replaee it... It is 
a eharaeteristie of the true believer in religion, phi¬ 
losophy and ideology that he must have a set of be¬ 
liefs, eome what may... There is no reason that this 
should be different in the researeh on the origin of 
life ...Belief in a primeval soup on the grounds that 
no other paradigm is available is an example of the 
logieal fallacy of the false alternative... (Yoekey, 
1992, p. 336 emphasis in original). 

The many problems with the warm soup model have 
motivated the development of many other abiogenesis 
models. One is the eold temperature model that is gaining 
in aeeeptanee as the flaws of the hot model beeome more 
obvious. As Vogel notes, many researehers still 

argue that the first eells arose in the sealding waters of 
hot springs or geothermal vents, while a small but 
prominent band of holdouts insists on eool pools or 
even eold oeeans. With no fossils to go by, the argu¬ 
ment has eireled a variety of indireet elues ... But 
now ... eomes good news from the eold eamp: Evi- 
denee from the genes of living organisms suggests 
that the eell that gave rise to all of today's life-forms 
was ill-suited for extremely hot eonditions (Vogel, 

1999, p. 155). 

Based on a geoehemieal assessment, Thaxton, Bradley, 
and Olsen (1984 p. 66) eoneluded that in the atmosphere 
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the ''many destructive interactions would have so vastly di¬ 
minished, if not altogether consumed, essential precursor 
chemicals, that chemical evolution rates would have been 
negligible'' in the various water basins on the primitive 
earth. They concluded that the "soup" would have been far 
too diluted for direct polymerization to occur. Even local 
ponds where some concentrating of soup ingredients may 
have occurred would have met with the same problem. 

Furthermore, no geological evidence indicates an 
organic soup, even a small organic pond, ever existed 
on this planet. It is becoming clear that however life 
began on earth, the usually conceived notion that life 
emerged from an oceanic soup of organic chemicals 
is a most implausible hypothesis. We may therefore 
with fairness call this scenario "the myth of the pre- 
biotic soup" (Thaxton, Bradley, and Olsen, 1984, p. 
66 ). 

It also is theorized that life must have begun in clay be¬ 
cause the "clay-life" explanation explains several problems 
not explained by the "primordial soup" theory. Graham 
Cairns-Smith of the University of Scotland first proposed 
the clay-life theory about 40 years ago, and many scientists 
have since come to believe that life on earth must have be¬ 
gan from clay rather than in the the warm little pond as 
proposed by Darwin. The clay-life theory holds that an ac¬ 
cumulation of chemicals produced in clay by the sun 
eventually led to the hypothetical self-replicating mole¬ 
cules that evolved into cells and then eventually into all 
life forms on earth today. 

The theory argues that only clay has the two essential 
properties necessary for life: the capacity to both store and 
transfer energy. Furthermore, because some clay compo¬ 
nents have the ability to act as catalysts, clay is capable of 
some of the same lifelike attributes as those exhibited by 
enzymes. Additionally the mineral structure of certain 
clays are almost as intricate as some organic molecules. 
However, the clay theory suffered from its own set of prob¬ 
lems, and as a result has been discarded by most theorists. 
At the very least, the Stanley Miller experiments proved 
that amino acids can be formed under certain conditions. 
The clay theory has yet to achieve even this much. As a re¬ 
sult, Miller's experiments continue to be cited because no 
other viable source exists for the production of amino ac¬ 
ids. Now, the hot thermal vent theory is being discussed 
once again by many as an alternative although, as noted 
above, it too suffers from potentially lethal problems. 

What is Needed to Produee Life 

Naturalism requires enormously long periods of time to al¬ 
low non-living matter to evolve into the hypothetical speck 
of viable protoplasm needed to start the process that results 
in life. Even more time is needed to evolve the protoplasm 


into the enormous variety of highly organized complex life 
forms that have been found in Cambrian rocks. Neo-Dar¬ 
winism suggests that life originated over 3.5 billion years 
ago, yet a rich fossil record for less than roughly 600 mil¬ 
lion years commonly is claimed. Consequently, almost all 
the record is missing, and evidence for the most critical 
two billion years of evolution is sparse at best with what lit¬ 
tle actually exists being highly equivocal. 

A major issue then, in abiogenesis is "what is the mini¬ 
mum number of possible parts that allows something to 
live?" The number of parts needed is large, but how large is 
difficult to determine. In order to be considered "alive," an 
organism must possess the ability to metabolize and assimi¬ 
late food, to respirate, to grow, to reproduce and to respond 
to stimuli (a trait known as irritability). These criteria were 
developed by biologists who were trying to understand the 
process we call life. Although these criteria are not perfect, 
they are useful in spite of cases that seem to contradict our 
definition. A mule, for instance, cannot usually reproduce 
but clearly is alive, and a crystal can "reproduce" but 
clearly is not alive. One attempt by an evolutionist to deter¬ 
mine what is needed in order to self-replicate produced the 
following conclusions: 

If we ditch the selfish-replicator illusion, and ac¬ 
cept that the only known biological entity capable of 
autonomous replication is the cell (full of cooperat¬ 
ing genes and proteins, etc.)... DNA replication is so 
error-prone that it needs the prior existence of pro¬ 
tein enzymes to improve the copying fidelity of a 
gene-size piece of DNA. "Catch-22," say Maynard 
Smith and Szathmary. So, wheel on RNA with its 
now recognized properties of carrying both informa¬ 
tional and enzymatic activity, leading the authors to 
state: "In essence, the first RNA molecules did not 
need a protein polymerase to replicate them; they 
replicated themselves." Is this a fact or a hope? I 
would have thought it relevant to point out for 'biolo¬ 
gists in general' that not one self-repIicating RNA has 
emerged to date from quadrillions (lO^'^) of artifi¬ 
cially synthesized, random RNA sequences (Dover, 
1999, p. 218). 

The cell, then appears to be the only biological entity 
that self-reproduces and simultaneously possesses the 
other traits required for life. The question then becomes 
"What is the simplest cell that can exist?" 

Many bacteria and all viruses possess less complexity 
than required for an organism normally defined as "liv¬ 
ing," and for this reason must live as parasites which re¬ 
quire the existence of complex cells in order to reproduce. 
For this reason Trefil noted that the question of where vi¬ 
ruses come from is an "enduring mystery" in evolution. Vi¬ 
ruses usually are much smaller than parasitic bacteria and 
are not considered alive because they must rely on their 
host even more than bacteria do. Viruses consist primarily 
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of a coat of proteins surrounding DNA or RNA that con¬ 
tains a handful of genes, and since they do not 

... reproduce in the normal way, it's hard to see how 
they could have gotten started. One theory: they are 
parasites who, over a long period of time, have lost 
the ability to reproduce independently... Viruses are 
among the smallest of'diving" things. A typical virus, 
like the one that causes ordinary influenza, may be 
no more than a thousand atoms across. This is in 
comparison with cells which may be hundreds or 
even thousands of times that size. Its small size is one 
reason that it is so easy for a virus to spread from one 
host to another—it's hard to filter out anything that 
small (Trefil, 1992, p. 91). 

In order to reproduce, a virus's genes must invade a liv¬ 
ing cell and take control of its much larger DNA. A bacte¬ 
rium is 400 times greater in size than the smallest known 
virus, while a typical human cell averages 200 times larger 
than the smallest known bacterium. The QB virus is only 
24 nanometers long, contains only 3 genes and is almost 20 
times smaller than Escherichia coli, billions of which in¬ 
habit the human intestines. E. coli is 1,000 nanometers 
long compared to a typical human cell that is about 10,000 
nanometers long (1 nanometer equals 1 billionth of a me¬ 
ter, or about 1/2 5-millionths of an inch) and contains an 
estimated 100,000 genes. Researchers have detected mi¬ 
crobes in human and bovine blood that are only 2-mil- 
lionths of an inch in diameter, but these organisms cannot 
live on their own because they need more than simple in¬ 
organic, or common inorganic molecules to survive. 

Since parasites lack many of the genes (and other bio¬ 
logical machinery) required to survive on their own, in or¬ 
der to grow and reproduce they must obtain the nutrients 
and other services they require from the organisms that 
serve as their hosts. Independent free-living creatures such 
as people, mice and roses are far more complex than or¬ 
ganisms like parasites and viruses that are dependent on 
these complex free-living organisms. Abiogenesis theory 
requires that the first life forms consisted of free-living 
autotrophs (i.e. organisms that are able to manufacture 
their own food) since the complex life forms needed to sus¬ 
tain heterotrophs (organisms that cannot manufacture 
their own food) did not exist until later. 

Most extremely small organisms existing today are 
dependent on other, more complex organisms. Some or¬ 
ganisms can overcome their lack of size and genes by bor¬ 
rowing genes from their hosts or by gorging on a rich broth 
of organic chemicals like blood. Some microbes live in 
colonies in which different members provide different ser¬ 
vices. Unless one postulates the unlikely scenario of the si¬ 
multaneous spontaneous generation of many different 
organisms, one has to demonstrate the evolution of an or¬ 
ganism that can survive on its own, or with others like itself, 
as a symbiont or cannibal. Consequently, the putative first 


life forms must have been much more complex than most 
examples of "simple" life known to exist today. 

The simplest microorganisms. Chlamydia and Rickett- 
sea, are the smallest living things known, but also are both 
parasites and thus too simple to be the first life. Only a few 
hundred atoms across, they are smaller than the largest vi¬ 
rus and have about half as much DNA as do other species 
of bacteria. Although they are about as small as possible 
and still be living, these two forms of life still possess the 
millions of atomic parts necessary to carry out the bio¬ 
chemical functions required for life, yet they still are too 
simple to live on their own and thus must use the cellular 
machinery of a host in order to live (Trefil, 1992, p. 28). 
Many of the smaller bacteria are not free living, but are 
parasite like viruses that can live only with the help of more 
complex organisms (Caltier et ah, 1999). 

The gap between non-life and the simplest cell is illus¬ 
trated by what is believed to be the organism with the 
smallest known genome of any free living organism Myco¬ 
plasma genitalium (Fraser et ah, 1995). M. genitalium is 
200 nanometers long and contains only 482 genes or over 
0.5 million base pairs which compares to 4,253 genes for 
E. coli (about 4,720,000 nucleotide base pairs), with each 
gene producing an enormously complex protein machine 
(Fraser et ah, 1995). M. genitalium also must live off other 
life because they are too simple to live on their own. They 
invade reproductive tract cells and live as parasites on 
organelles that are far larger and more complicated but 
which must first exist for the survival of parasitic organisms 
to be possible. The first life therefore must be much more 
complex than M. genitalium even though it is estimated to 
manufacture about 600 different proteins. A typical 
eukaryote cell consists of an estimated 40,000 different 
protein molecules and is so complex that to acknowledge 
that the "cells exist at all is a marvel... even the simplest of 
the living cells is far more fascinating than any human- 
made object" (Alberts, 1992, pp. xii, xiv). 

M. genitalium is one-fifth the size of E. coli but four 
times larger than the putative nanobacteria. Blood nano¬ 
bacteria are only 50 nanometers long (which is smaller 
than some viruses), and possess a currently unknown num¬ 
ber of genes. When Finnish biologist Olavi Kajander dis¬ 
covered nanobacteria in 1998, he called them a "bizarre 
new form of life." Nanobacteria now are speculated to re¬ 
semble primitive life forms which presumably arose in the 
postulated chemical soup that existed when earth was 
young. Kajander concluded that nanobacteria may serve 
as a model for primordial life, and that their modern-day 
primordial soup is blood. Actually, nanobacteria cannot be 
the smallest form of life because they evidently are para¬ 
sites and primordial life must be able to live independ¬ 
ently. Like viruses they are not considered alive but are of 
intense medical interest because they may be one cause of 
kidney stones (Kajander and Ciftcioglu, 1998). Other re- 



204 


Creation Research Society Quarterly 


searchers think these bacteria are only a degenerate form 
of larger bacteria. 

For these reasons, when researching the minimum re¬ 
quirements needed to live the example of E. coli is more 
realistic. Most bacteria require several thousand genes to 
carry out the minimum functions necessary for life. 
Denton notes that even though the tiniest bacterial cells 
are incredibly small, weighing under 10“^^ grams, each 
bacterium is a 

veritable micro-miniaturized factory containing 
thousands of exquisitely designed pieces of intricate 
molecular machinery, made up altogether of one 
hundred thousand million atoms, far more compli¬ 
cated than any machine built by man and absolutely 
without parallel in the non-living world (Denton, 
1986, p. 250). 

The simplest form of life requires millions of parts at the 
atomic level, and the higher life forms require trillions. 
Furthermore, the many macromolecules necessary for life 
are constructed of even smaller parts called elements. That 
life requires a certain minimum number of parts is well 
documented; the only debate now is how many millions of 
functionally integrated parts are necessary. The minimum 
number may not produce an organism that can survive 
long enough to effectively reproduce. Schopf notes that 
simple life without complex repair systems to fix damaged 
genes and their protein products stand little chance of sur¬ 
viving. When a mutation occurs 

cells like those of humans with two copies of each 
gene can often get by with one healthy version. But a 
mutation can be deadly if it occurs in an organism 
with only a single copy of its genes, like many primi¬ 
tive forms of life.... (Schopf, 1999, p. 102) 

Therefore, the answer to our original question, 'What is 
the smallest form of nonparasitic life?'' probably is an or¬ 
ganism close to size and complexity of E. Coli, possibly 
even larger. No answer is currently possible because we 
have much to learn about what is required for life. As re¬ 
searchers discover new exotic "life" forms thriving in rocks, 
ice, acid, boiling water and other extreme environments, 
they are finding the biological world to be much more 
complex than assumed merely a decade ago. The oceans 
now are known to be teeming with microscopic cells 
which form the base of the food chain on which fish and 
other larger animals depend. It now is estimated that small, 
free-living aquatic bacteria make up about one-half of the 
entire biomass of the oceans (MacAyeal, 1995). 

Many highly complex animals appear very early in the 
fossil record and many "simple" animals thrive today. The 
earliest fossils known, which are believed to be those of 
cyanobacteria, are quite similar structurally and biochemi¬ 
cally to bacteria living today. Yet it is claimed they thrived 
almost as soon as earth formed (Schopf, 1993; Galtier et 
ah, 1999). Estimated at 3.5 billion years old, these earliest 


known forms of life are incredibly complex. Furthermore, 
remarkably diverse types of animals existed very early in 
earth history and no less than eleven different species have 
been found so far. A concern Corliss raises is "why after 
such rapid diversification did these microorganisms re¬ 
main essentially unchanged for the next 3.465 billion 
years? Such stasis, common in biology, is puzzling" (1993, 
p. 2). E. coli, as far as we can tell, is the same today as in the 
fossil record. 

Probability Arguments 

As Coppedge (1973) notes, even 1) postulating a primor¬ 
dial sea with every single component necessary for life, 2) 
speeding up the bonding rate so as to form different chemi¬ 
cal combinations a trillion times more rapidly than hy¬ 
pothesized to have occurred, 3) allowing for a 4.6 billion- 
year-old earth and 4) using all atoms on the earth still 
leaves the probability of a single protein molecule being 
arranged by chance is 1 in 10,261. Using the lowest esti¬ 
mate made before the discoveries of the past two decades 
raised the number several fold. Coppedge estimates the 
probability of 1 in 10^^*^’^^^ is necessary to obtain the mini¬ 
mum set of the required estimate of 239 protein molecules 
for the smallest theoretical life form. 

At this rate he estimates it would require 10^ years 
on the average to obtain a set of these proteins by naturalis¬ 
tic evolution (1973, pp. 110, 114). The number he ob¬ 
tained is 10^greater than the current estimate for the 
age of the earth (4.6 billion years). In other words, this 
event is outside the range of probability. Natural selection 
cannot occur until an organism exists and is able to repro¬ 
duce which requires that the first complex life form first ex¬ 
ist as a functioning unit. 

In spite of the overwhelming empirical and probabilis¬ 
tic evidence that life could not originate by natural pro¬ 
cesses, evolutionists possess an unwavering belief that 
some day they will have an answer to how life could spon¬ 
taneously generate. Nobel laureate Christian de Duve 
(1995) argues that life is the product of law-driven chemi¬ 
cal steps, each one of which must have been highly proba¬ 
ble in the right circumstances. This reliance upon an 
unknown "law" favoring life has been postulated to replace 
the view that life's origin was a freakish accident unlikely to 
occur anywhere, is now popular. Chance is now out of fa¬ 
vor in part because it has become clear that even the sim¬ 
plest conceivable life form (still much simpler than any 
actual organism) would have to be so complex that acci¬ 
dental self-assembly would be nothing short of miraculous 
even in two billion years (Spetner, 1997). Furthermore, 
natural selection cannot operate until biological reproduc¬ 
ing units exist. This hoped for "law," though, has no basis 
in fact nor does it even have a theoretical basis. It is a nebu- 



Volume 36, December 1999 


205 


lous concept which results from a determination to con¬ 
tinue the quest for a naturalistic explanation of life. In the 
words of Horgan: 

One day, he [Stanley Miller] vowed, scientists 
would discover the self-replicating molecule that had 
triggered the great saga of evolution....[and] the dis¬ 
covery of the first genetic material [will] legitimize 
Millers's field. ''It would take off like a rocket," Miller 
muttered through clenched teeth. Would such a dis¬ 
covery be immediately self-apparent? Miller nodded. 
"It will be in the nature of something that will make 
you say, 'Jesus, there it is. How could you have over¬ 
looked this for so long?' And everybody will be totally 
convinced" (Horgan, 1996, p. 139). 

The atheistic world view requires abiogenesis; therefore 
scientists must try to deal with the probability arguments. 
The most common approach is similar to the attempt by 
Stenger, who does not refute the argument but tries to ex¬ 
plain it by way analogy: 

For example, every human being on Earth is the 
product of a highly elaborate combination of genes 
that would be a very unlikely outcome of a random 
toss. Think of what an unlikely being you are—the re¬ 
sult of so many chance encounters between your male 
and female ancestors. What if your great great great 
grandmother had not survived that childhood illness? 
What if your grandfather had been killed by a stray 
bullet in a war, before he met your grandmother? De¬ 
spite all those contingencies, you still exist. And if you 
ask, after the fact, what is the probability for your par¬ 
ticular set of genes existing, the answer is one hundred 
percent. Certainty! (1998, p. 9). 

The major problem with this argument, as shown by 
Dembski, is that it is a gross misuse of statistics, one of the 
most important tools science has ever developed. Although 
change is involved, intelligence is critically important 
even in the events Stenger describes. The fallacy of his rea¬ 
soning can be illustrated by comparing it to a court case us¬ 
ing DNA. Stenger's analogy cannot negate the finding that 
the likelihood is 1 in 100 million that a blood sample 
found on the victim at the crime is the suspect's. For this 
reason, it is highly probable that the accused was at the 
crime scene; the fact that his blood was mixed with the vic¬ 
tim's, will no doubt be accepted by the court and an at¬ 
tempt to destroy this conclusion by use of an analogy such 
as Stenger's will likely be rejected. 

Conclusions 

It appears that the field of molecular biology will falsify 
Darwinism. An estimated 100,000 different proteins are 
used to construct humans alone. Furthermore, one mil¬ 
lion species are known, and as many as 10 million may ex¬ 


ist. Although many proteins are used in most life forms, as 
many as 100 million or more protein variations may exist in 
all plant and animal life. According to Asimov: 

Now, almost each of all the thousands of reactions 
in the body is catalyzed by a specific enzyme ... a dif¬ 
ferent one in each case ... and every enzyme is a pro¬ 
tein, a different protein. The human body is not 
alone in having thousands of different enzymes —so 
does every other species of creature. Many of the re¬ 
actions that take place in human cells also happen in 
the cells of other creatures. Some of the reactions, in¬ 
deed, are universal, in that they take place in all cells 
of every type. This means that an enzyme capable of 
catalyzing a particular reaction may be present in the 
cells of wolves, octopi, moss, and bacteria, as well as 
in our own cells. And yet each of these enzymes, ca¬ 
pable though it is of catalyzing one particular reac¬ 
tion, is characteristic of its own species. They may all 
be distinguished from one another. It follows that ev¬ 
ery species of creature has thousands of enzymes and 
that all those enzymes may be different. Since there 
are over a million different species on earth, it may 
be possible —judging from the enzymes alone —that 
different proteins exist by the millions! (Asimov, 
1962, pp. 27-28). 

Even using an unrealistically low estimate of 1,000 
steps required to "evolve" the average protein (if this were 
possible) implies that many trillions of links were needed 
to evolve the proteins that once existed or that exist today. 
And not one clear transitional protein that is morphologi¬ 
cally and chemically in between the ancient and modern 
form of the protein has been convincingly demonstrated. 
The same problem exists with fats, nucleic acids, carbohy¬ 
drates and the other compounds that are produced by, and 
necessary for, life. 

Scientists have yet to discover a single molecule that 
has "learned to make copies of itself (Simpson, 1999, p. 
26). Many scientists seem to be oblivious of this fact be¬ 
cause 

Articles appearing regularly in scientific journals 
claim to have generated self-replicating peptides or 
RNA strands, but they fail to provide a natural source 
for their compounds or an explanation for what fuels 
them... this top-down approach... [is like] a caveman 
coming across a modern car and trying to figure out 
how to make it. "It would be like taking the engine 
out of the car, starting it up, and trying to see how that 
engine works" (Simpson, 1999, p.26). 

Some bacteria, specifically phototrophs and litho- 
trophs, contain all the metabolic machinery necessary to 
construct most of their growth factors (amino acids, vita¬ 
mins, purines and pyrimidines) from raw materials 
(usually O 2 , light, a carbon source, nitrogen, phosphorus, 
sulfur and a dozen or so trace minerals). They can live in 
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an environment with few needs but first must possess the 
eomplex funetional metabolie maehinery neeessary to 
produee the eompounds needed to live from a few types of 
raw materials. This requires more metabolie maehinery in 
order to manufaeture the many needed organie eom¬ 
pounds neeessary for life. Evolution was mueh more plau¬ 
sible when life was believed to be a relatively simple 
material similar to, in Haeekehs words, the ''transparent 
viseous albumin that surrounds the yolk in the hen's egg" 
whieh evolved into all life today. Haeekel taught the pro- 
eess oeeurred as follows: 

By far the greater part of the plasm that eomes un¬ 
der investigation as aetive living matter in organisms 
is metaplasm, or seeondary plasm, the originally ho¬ 
mogeneous substanee of whieh has aequired definite 
struetures by phyletie differentiations in the eourse of 
millions of years (1905, p.l26). 

Abiogenesis is only one area of researeh whieh illus¬ 
trates that the naturalistie origin of life hypothesis has be- 
eome less and less probable as moleeular biology has 
progressed, and is now at the point that its plausibility 
appears outside the realm of probability. Numerous ori- 
gin-of-life researehers, have lamented the faet that moleeu¬ 
lar biology during the past half-a-eentury has not been very 
kind to any naturalistie origin-of-life theory. Perhaps this 
explains why researehers now are speeulating that other 
events sueh as panspermia or an undiseovered "life law" 
are more probable than all existing terrestrial abiogenesis 
theories, and ean better deal with the many seemingly in¬ 
surmountable problems of abiogenesis. 

Aeknowledgements: I want to thank Bert Thompson, 
Ph.D., Wayne Frair, Ph.D., and John Woodmorappe, 
M.A., for their eomments on an earlier draft of this artiele. 
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What is the Upward Limit for the Rate of Speleothem Formation? 

George T. Matzko"^ 


Abstract 


The speleothem formation experiments conducted 
in the late 1970s by the Society have been resur¬ 
rected at the Van Andel Creation Research Center. 
A new experimental apparatus has been con¬ 
structed, other ancillary equipment collected and 
testing has begun. The earlier work is reviewed and 
the results of that research are summarized. The 
deposition of speleothems from a theoretical per¬ 


spective, emphasizing the chemical processes in¬ 
volved, is considered. Recent advances in the age 
dating are examined. The factors that affect 
speleothem growth are discussed. Recent studies 
conducted in natural cave environments are men¬ 
tioned. The kinetics of speleothem precipitation is 
being studied in an attempt to predict what natural 
conditions encourage rapid development. 


Introduction 

The rate of speleothem (stalagmite and stalaetite) forma¬ 
tion is an intriguing ehemieal problem that has been inves¬ 
tigated by ereationists on and off for the last 30 years (Gish, 
1989). Creationist interest in this somewhat areane topie 
derives from the obvious disparity between deseriptions of 
slow speleothem growth rates normally touted by guides in 
eommereial eaverns eompared to reports of rapid, even 
eatastrophie, growth of dripstone formations in the 
uniformitarian and ereationist literature (Gardner, 1935; 
Meyers and Doolan, 1987; Williams, etal., 1976; Williams 
and Herdklotz, 1977; 1978; Williams, House and 
Herdklotz, 1981; Williams, 1988b; Wolfrom, 1994). How¬ 
ever, for dramatie appeal, nothing ean surpass the 
Carlsbad Bat (Whiteomb, 1973). In Oetober 1953, Na¬ 
tional Geographic Magazine published a photograph of a 
bat that was preserved in a stalagmite before it had a 
ehanee to deeompose (Sutherland, 1953). The same pho¬ 
tograph was used as a eover illustration for the September 
1971 Quarterly (8:93). 

For the sake of elarity, it should be mentioned what is 
not being eonsidered in this artiele: the rapid formation 
of dripstone from eonerete-mortared struetures. Stalae¬ 
tite growth in this environment does not proeeed by the 
same ehemieal reaetion as it does in natural limestone 
eaves (Williams and Herdklotz, 1977, p. 198; Williams, 
1988a; Wise, 1988). Another important but related issue 
that is not eovered in this artiele is the meehanism by 
whieh eaves are formed in the first plaee. For speeula- 
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tions on eave formation during and after the Flood, see 
Williams and Herdklotz, 1977, pp. 197-198; 1978, p. 88 . 
One aspeet of this problem whieh is pertinent to this dis- 
eussion is the suggestion that sulfurie aeid may have 
played a role in dissolving limestone during the early part 
of a eave's history (Moorehouse, 1968; Oard, 1998). If 
some eaves have been formed by sulfurie aeid dissolu¬ 
tion, it may be possible that sulfurie aeid also played a 
role in the formation of some of the older speleothems. 
Sulfate ions are normally found in water samples taken 
from eaves. For example, ealeite preeipitating water sam¬ 
ples from Warm River Cave, Virginia were found to eon- 
tain from 128 to 438 mg/L S 04 ^“ during tests in 1984 
(Herman and Lorah, 1986). But as far as it is known now, 
the main effeet of CaS 04 on dissolution and preeipita- 
tion rates of solid CaC 03 is a eommon-ion effeet 
(Buhmann and Dreybrodt, 1987). See earlier experi¬ 
ments on dissolution of limestone and dolomite by aeid 
solutions in Williams and Herdklotz, 1977, pp. 193-194. 

Chemistry of Speleothem Formation 

What we do know is that the primary ehemieal agent in¬ 
volved in the formation of speleothems is earbon dioxide. 
The solubility of ealeite in pure water is very small, about 6 
ppm at lO^'C, but earbonate minerals are readily soluble in 
aeid, and the aeid most important to karst proeesses is ear- 
bonie aeid, formed by the dissolution of gaseous CO 2 : 

CO 2 {gas) = CO 2 {aqueous) 

CO 2 {aqueous) -h H 2 O = H 2 CO 3 
The net reaetion for the dissolution of ealeite is: 
CaC03 + H2O + CO2 = Ca2++ 2HCO3- 
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In most cases it is believed that calcite speleothems are 
formed when ground water which is supersaturated with 
CaC 03 enters a cave. Outgassing of dissolved CO 2 lowers 
carbonate solubility in these drip waters and leads to crys¬ 
talline calcite deposition. 

The calculation of calcite deposition rates therefore 
hinges on the combinations and permutations inherent in 
carbonate equilibria. For example, the concentration of 
dissolved calcite varies with the cube root of the CO 2 par¬ 
tial pressure as follows (White, 1988, p.l30): 




m 






where: 

Kj and K 2 = equilibrium constants for the dissocia¬ 
tion of carbonic acid. 

Kc = the solubility product constant for calcium car¬ 
bonate. 

PcOz = the partial pressure of carbon dioxide, 
a and y = the activities and activity coefficients of the 
respective species. 

Kcoz = ^ bulk equilibrium constant that describes all 
neutral carbon bearing species: 


^C02 - p 

CO2 

In addition to equilibrium relationships, the kinetics of 
calcite dissolution and deposition must also be considered. 
The kinetics are determined by three independent pro¬ 
cesses (Buhmann and Dreybrodt, 1985a): 

• The kinetics of dissolution (or deposition) at the phase 
boundary between the solvent aqueous system CaC 03 - 
H 2 O - CO 2 and the limestone. 

• The kinetics of the conversion of CO 2 to carbonic acid. 

• Mass transport of the dissolved species, i.e. Ca^^, 
HC 03 “, C 03 ^“, CO 2 and H 2 CO 3 , by diffusion from and 
to the phase boundaries. 

The first kinetic model that included the three pro¬ 
cesses listed above, and therefore accounted for the mech¬ 
anisms taking place at the surface of the CaC 03 rock, is 
the Plummer-Wigley-Parkhurst model (Plummer, 1978). 
The Plummer-Wigley-Parkhurst or PWP equation gives 
the dissolution rate as a function of the species Ca^^, H^, 
HC 03 “ and H 2 CO 3 at the CaC 03 surface: 


F = (H^) + K 2 (H 2 CO 3 ) + K 3 -K,(Ca^^ ){HCO -) 

where F is the flux of Ca^^ ions. 

The first three rate constants are temperature (K) de- 

logK,=0J98-444T- 

logK^ =2.84-2177T-' 

IogK3 =-5.86-317T-' 


The fourth rate constant is dependent on the activity of the 
aggressive agent and is given by Plummer, Wigley and 
Parkhurst (1978). The quantities in round brackets in the 
PWP equation are the activities of the corresponding spe¬ 
cies and (H 2 C 03 ^) = (H 2 C 03 ^) -r (CO 2 ). Note that be¬ 
cause the PWP equation is a rate equation, containing 
forward and backward reactions, it is valid for the precipita¬ 
tion of CaC 03 as well as its dissolution. All that is required 
is to change the sign of F (Inskeep and Bloom, 1985). 

The PWP model has been tested extensively under a va¬ 
riety of conditions (Buhmann and Dreybrodt, 1985b; 
Dreybrodt and Buhmann, 1991; Dreybrodt, et ak, 1992; 
Liu and Dreybrodt, 1997; Fairchild, et al.,1999). During 
these tests the dissolution or precipitation rates were found 
to roughly correspond with the equation, 

R = a([Co-].,-[&■•]) 

(Buhmann and Dreybrodt or B-D model), where a is a 
function of CO 2 pressure, thickness of the water film cov¬ 
ering the CaC 03 surface, and temperature. ] is the 
concentration at saturation and when 

For example, at a PcOz of 5 x 10“^ atm and a temperature 
of 10°C, has a value of 16.2 x 10“^ mmol cm“^ 

and a, the rate constant, is equal 1.54 x 10“^ cm s“^ for a 
laminar core (diffusion layer) thickness of 0.01 cm. Note 
also that rates of deposition given in mmol cm“^ s“^ can be 
converted into a speleothem growth rate given in cm/yr. by 
multiplying by the factor 1.17 x 10^-cm^ s mmoL^ yr.“k 
This assumes that the calcite is deposited in such a way 
that it is compact (Baker, et. ak, 1998). 

As an example of a theoretical growth rate calculation of a 
speleothem, assume the laminar flow conditions listed 
above and a 400 ppm CaC 03 solution where we have 
= 0.004 mmol cm“^, 
a = 1.54 X 10“^ cm s“^, and 

] = 16.2 X 10 “^ mmol cm“k 

With these values the B-D model yields a deposition rate of 
3.67 X 10“^ mmol cm“^ s“^ or a 0.0429 cm/yr. growth rate. 


Age Dating of Speleothems 

While a growth rate of 0.0429 cm/yr. may seem impressive, 
yielding a two and a half-meter stalactite in 6,000 years, it 
still falls short of the values for recent cave deposits mea¬ 
sured by the relatively new, excess ^^*^Pb technique. 

Citing the difficulty in obtaining reliable dates from the 
method (Williams and Herdklotz, 1977, p. 198) be¬ 
cause of the multiple sources of carbon in speleothems, 
Baskaran and Iliffe (1993) conducted the first study of 
short-term ( 1-100 yr.) growth rates using a relatively 
short-lived isotope such as ^^*^Pb. ^^^Pb (half-life = 22.1 yr.) 
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is produced from its gaseous precursor, (half-life = 

3.8 d) at a constant rate. Most of the ^^^Rn in cave air is pre¬ 
sumed to have degassed from ground water at the same 
time that CO 2 is degassed from the water dripping into 
caves. Drip waters from the ceilings of caves have high 
concentrations of ^^^Rn. Baskaran and Iliffe (1993) mea¬ 
sured the in various sections of a 126-mm soda straw 
stalactite from HarrePs Cave, Texas. They found that the 
concentration of exhibits an exponential decrease 

with distance from the bottom of the soda straw. This data 
yielded a longitudinal growth rate of 1.1 mm/yr. and an age 
of 115 yr. A 23mm wide icicle shaped stalactite from the 
same cave, which formed around a soda straw having a 
central diameter of 5 mm, was tested by the same method 
and yielded a lateral growth rate of 0.031 mm/yr. with an 
age of 581 yr. Interestingly, an inner core sample of the 
same icicle stalactite was analyzed by the technique 
and dated at an age of 7460 yr. The authors believe that 
their values compare favorably with tradition growth rates 
such as the 2 mm/yr. rate reported by Moore and Sullivan 
(Moore, 1978). 

A Japanese group (Tanahara, et. ah, 1998) using the 
same excess ^^*^Pb dating method, measured the ^^*^Pb pro¬ 
files of two soda straw stalactites collected from a natural 
cave at Tamagusuku, Okinawa Island, Japan. They ob¬ 
tained growth rates of 2.2 and 5.9 mm/yr. respectively. One 
would expect growth rates of straws to vary even in a single 
cave, depending on running and dropping rates of water, 
but a 5.9 mm/yr. rate over 6,000 yr. is capable of producing 
a stalactite 35 meters long! 

Are higher stalactite growth rates than these possible? 
What factors could be responsible for producing even 
greater rates of growth? A growth rate of 5.9 mm/yr. corre¬ 
sponds to a \Ca^^ ] of 3.4 x 10 mmol/cm or 3,400 ppm 
CaC 03 using values of, a = 1.54 x 10“^ cm s“^, and 
= 16.2 X 10“^ mmol cm ^ in the B-D equation. 
How are such high concentrations obtained? Consider 
each of the possible factors in turn. 

Temperature and Speleothem Growth 

Calcite speleothems are found to form in caves beneath 
icefields (Gascoyne and Nelson, 1983). In temperate and 
tropical climates the dissolved CO 2 required to dissolve 
limestone formations is thought to primarily come from 
gas uptake from decaying organic matter (even to the ex¬ 
tent of 16-20 % CO 2 in the soil measured during a mon¬ 
soon in India) [Adams and Swinnerton, 1937]. See 
Williams and Herdklotz, 1977, pp. 192-193 for a discus¬ 
sion of the CO 2 content of water in natural situations. 
Such a mechanism is not possible in areas devoid of bio¬ 
logical activity; although venting of CO 2 from deep within 
the earth's crust should not be automatically ruled out. 


Dreybrodt (1982) proposed a temperature effect mech¬ 
anism in order to account for the formation of speleothems 
in caves covered by glaciers or bare karst. Under a glacier 
there is abundant melt water at 0°C that can penetrate into 
the fissures of the limestone rock. On the way through the 
limestone rock to the cave, its temperature is increased by 
a few degrees and since the solubility of CO 2 decreases 
with increasing temperature, the solution becomes super¬ 
saturated and the deposition of calcite can occur. By this 
mechanism alone, a solution with a temperature of 2°C 
entering a cave with the same temperature can be respon¬ 
sible for a growth rate of 1 x 10“^ cm/yr. all by itself. De¬ 
pending on the water film thickness, a 5°C differential 
could easily be responsible for a growth rate of 5 x 10“^ 
cm/yr. Williams and Herdklotz, 1977, pp. 195-197 con¬ 
ducted experiments on the effect of temperature on 
CaC 03 solution and deposition. The results are summa¬ 
rized in Tables I and II. 

Pressure Differenee and Speleothem Growth 

It is well known that CO 2 solubility in water not only in¬ 
creases with decreasing temperature but also increases 
with increasing pressure. Presumably there is some hydro¬ 
static pressure responsible for pushing the ground water 
through microscopic fissures in the limestone. Unfortu¬ 
nately, a typical pressure gradient from the surface to the 
cave ceiling would be difficult to quantify. However, it is 
safe to say that as the water enters the cave, the pressure on 
the water drops. As the pressure drops, the solubility would 
also drop and CO 2 would be free to outgas. Several experi¬ 
ments were run in the 1970s employing this concept, and 
the results are summarized in Tables I and II. 

Hydrogen Ion Goneentration 

The equilibrium pH of the CaC 03 - H 2 O - CO 2 system is 
well defined for every value of CaC 03 concentration, 
CO 2 pressure and temperature (White, 1988. p.l31). 
However, in caves, as opposed to controlled laboratory 
conditions, the pH is often controlled by other reactions in 
the system (Garrels, 1965, p.75). For example, pH mea¬ 
surements of cave waters in Indian Echo Cave, PA ranged 
from 7.67 to 9.91 (Holland et. ah, 1962). The 9.91 reading 
came from a ''small pool fed largely by water from a soda 
straw" and had a concentration of 194 ppm CaC 03 while 
the water dripping from the soda straw had an average pH 
reading of 7.74 and a calcium carbonate concentration of 
289 ppm. Water samples taken from Luray Caverns, VA by 
the same group had a pH range from 7.32 to 8.05. One fi¬ 
nal example: A small calcite precipitating stream named 
Westerhofbach located near the village of Westerhof, Ger¬ 
many has been studied more recently (Dreybrodt et ah. 
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Table I. Test Conditions During Calcium Carbonate Dissolution and Precipitation Experiments 

Experiment 

Test Time 

Description 

Test 

Rock Being 

Test 

Designation 

(hours) 

of Rig 

Solution 

Dissolved 

Temp (°C) 

A 

700 

Ref. l,p. 212 

tap water 

Indiana 

25 



Ref 2, p. 192 

+ CO 2 

Limestone 


B 

500 

(same as A) 

tap water 

+ CO 2 + 5 % NaCl 

(same as A) 

(Same as A) 

C 

NR 

Ref. 2,p. 195 

tap water 

Indiana Ls, 

(same as A) 



+ CO 2 

Beekmantown 





-h 1% Aeetie aeid 

Dolomite 


D 

450 

(same as C) 

demineralized 

Beekmantown 

45-50 




Water -h CO 2 

Dolomite 


E 

600 

(same as C) 

(same as D) 

(Same as D) 

(same as D) 

F 

500 

(same as C) 

(same as D) 

(same as D) 

8-25 

G 

502 

Ref. 3, p. 89 

demineralized 

Water + CO 2 + NH3 

(same as D) 

25 

H 

500 

Ref. 4, p. 205 

demineralized 

Water -h CO 2 

(same as D) 

(same as G) 

I 

1314 

(same as H) 

(same as H) 

(same as D) 

(same as G) 

J 

600 

Ref. 4, p. 207 

(same as H) 

(same as D) 

(same as G) 

K 

600 

(same as J) 

(same as H) 

(same as D) 

(same as G) 


NR: Not recorded; LS: Limestone 

Ref. 1: Williams et al, 1976; Ref 2: Williams and HerdklotZy 1977; Ref 3: Williams and HerdklotZy 1978; Ref 4: WilliamSy 
House and HerdklotZy 1981. 


Table II. Test Results of Calcium Carbonate Dissolution and Precipitation Experiments. 


Experiment 

Designation 

Amount of CaC03 
ppt. (grams) 

CaC03 ppt. 
per year (grams) 

Amount of Solution 
Consumed (liters) 

Amount of CaC03 Likely 

ppt. per liter of Mechanism 

Water (grams) of CaCO^ ppt. 

A 

1.7962 

22.51 

NR 

NA 

Pressure Differenee 

B 

4.4554 

78.05 

209 

0.0213 Temperature and 

Chemieal differeneres 

C 

0 

0 

NR 

0 


D 

6.4413 

125.36 

450 

0.0143 

Temperature and 
Pressure differenees 

E 

9.4288 

137.66 

600 

0.0157 

(same as D) 

F 

9.9007 

173.46 

500 

0.0198 

(same as D) 

G 

1.0184 

7.08 

1260 

0.0008 

Pressure differenee 

H 

2.7036 

47.37 

118 

0.0229 

(same as G) 

1 

3.9386 

26.25 

1314 

0.003 

(same as G) 

J 

10.6556 

155.57 

472 

0.0226 

(same as G) 

K 

12.8434 

187.51 

191 

0.0672 

(same as G) 


NR: Not recorded; NA: Not available. 


1992). Along the 265-m long stream, the pH varied be¬ 
tween 7.69 upstream to 8.48 downstream. The greatest de¬ 
position rate (6.50 x 10“^ mmol em“^ s“^) was measured at 
station #7 where eoineidentally the pH was 8.48. Qualita¬ 
tive pH measurements were made in a natural eave and 
quantitative pH measurements were made in laboratory 
situations. These results were reported in Williams et ah, 
1976, p. 212; Williams, House and Herdklotz, 1981. 


Carbonates dissolve at a mueh faster rate in solutions of 
low pH (Stumm and Morgan, 1996, p. 791). Therefore, it 
is not unreasonable to suppose that in some eases that 
limestone is dissolved at a rapid rate by aeidie waters elose 
to the surfaee and beeomes inereasingly alkaline as the wa¬ 
ter travels through layers of soil and roek. It would beeome, 
as a result, inereasingly supersaturated with ealeium ear- 
bonate before it drips from the eave eeiling. Sueh a meeha- 
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nism, though hard to prove, would be more prominent 
during early stages of a eave's history before the alkalinity 
has been washed out of the soil and roek. 

Flow Velocity and Turbulence 


Floodwater through limestone fissures. If the depth of wa¬ 
ter was 1000 ft. above an opening in the roek, the veloeity 
of flow eould be as great as 80 ft s“k 

Drip Rates 


Weyl (1958) discussed the idea that the rate of solution of 
calcite is proportional to the flow. White and Longyear 
(1962) were responsible for introducing the concept of 
''hydraulic jump,'' a sudden transition in the distance that 
water will have penetrated into limestone at 90% satura¬ 
tion, as the velocity increases. This penetration distance in¬ 
crease is not a small effect according to White and 
Longyear. They state (p.l63) that "the effectiveness of so¬ 
lution increases by seven orders of magnitude at the 
jump." Buhmann and Dreybrodt (1985a) confirmed this 
hydraulic jump by calculating the dissolution rate using 
the B-D equation for various boundary layer film thick¬ 
nesses, d, which are inversely related to velocity and turbu¬ 
lence). For d < 0.003 cm, a increases nearly linearly with d. 
This is the region in which the conversion of CO 2 into 
H 2 CO 3 is rate determining. At d = 0.03 cm a threshold is 
reached and above 0.05 cm the dissolution rate decreases. 
However, in a turbulent system, the rates are determined 
entirely by surface-controlled processes and the PWP 
equation holds. Buhmann and Dreybrodt calculated that 
the rates of dissolution would increase about one order of 
magnitude for turbulent flow situations. Lauritzen investi¬ 
gated dissolution rates in a phreatic cave conduit by ana¬ 
lyzing the chemical composition of the water at the inlet 
and exit of the conduit (Dreybrodt and Buhmann, 1991). 
At low flow rates (1 m^ s“^) the observed dissolution rates 
were small, but at flow rates above 10 m^ s“^ the dissolution 
rate increased to maximal value of 1 x 10 “^ mmol cm“^ s“k 
Further confirmation of the importance of flow rates has 
come from rotating disk dissolution experiments (Liu and 
Dreybrodt, 1997). By rotating a calcite disk in solutions of 
various temperatures and CO 2 partial pressures and mea¬ 
suring dissolution rates by electrical conductivity measure¬ 
ments, Liu and Dreybrodt were able to confirm the 
applicability of the B-D model for turbulent solutions. For 
example, at a rotating speed of 100 rpm (10°C, PcOz = ? ^ 
10 “^ atm.) the measured dissolution rate was 8.0 x 10 “^ 
mmole cm“^ s“^, but at a rotating speed of 3000 rpm the 
rate had increased to 28.8 x 10 “^ mmole cm“^ s“k 

The velocity and turbulence of ground water flow 
through the cracks and fissures in limestone is a complex 
subject and rates vary from one karst area to another de¬ 
pending on various geometrical, hydraulic and chemical 
parameters (Dreybrodt, 1996). However, it is safe to say 
that calcium carbonate supersaturation will increase dur¬ 
ing times of higher flow rates such as heavy rain storms and 
floods. Williams and Herdklotz (1977, pp. 197-198) dis¬ 
cussed the possible effect of rapidly-moving, receding 


The average molecular accumulation rate between two 
drops falling onto a calcite surface at a time interval T has 
been shown by Dreybrodt (Baker, et ah, 1998) to be 




T(l-exp(^)) 


mmolcm 


where 

c = (-.Olf +0.72) -10“^ (mol ) and T = —. 

^ a 

where: 

Race is the accumulation rate assuming that T > 

0.25/a. 

c is the concentration of Ca in the water film in 
mmol/cc. 

Cgq is the equilibrium concentration of Ca, which 
depends entirely on the temperature t in °C as shown 
above. 

5 is the thickness of the water film in cm. 

T is the interval of time between drops. 

T is the time constant and a is the kinetic constant in 
cm/s. 

It can be seen from the equations above that the maxi¬ 
mal growth rates for stalagmites will occur when the drop 
rate is fast enough to keep the surface covered with a thin 
film of optimal thickness {= 0.03 cm) in order to allow the 
CO 2 to degas. Perhaps this is one reason why stalactites 
can sometimes appear with a complementary stalagmite 
and sometimes not. Stalagmite growth appears to be much 
more dependent on the drip rate dynamics. In a quantita¬ 
tive study of drip rate Williams, House and Herdklotz 
(1981, pp. 205-206) found that CaC 03 deposition in¬ 
creased to a maximum as the drip rate decreased. Then the 
amount of precipitate decreased upon further lowering of 
drip rate indicating a possible optimum drip rate for maxi¬ 
mum deposition. 


Observations and Experimentation 
on Speleothem Formation 

In the 1970s, those working on the problems associated 
with speleothem formation were limited to using chemi¬ 
cal equilibrium calculations as a starting point to predict 
the rate of speleothem formation. The theoretical models 
developed since that time, especially the PWP and B-D 
models now provide an excellent starting point for calcu¬ 
lating actual speleothem growth. For example, it used to 
be thought that models like these were generally valid for 
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pure substances, but not for natural limestones and 
dolomites that contain impurities that may have an effect 
on CaC 03 dissolution and subsequent precipitation. We 
now know, in the words of Buhmann and Dreybrodt, that 
''although foreign ions displace the calcite solution equi¬ 
libria, by the effect of ion-strength, ion-pairing and the 
common-ion effect, the kinetics of the dissolution pro¬ 
cess are hardly changed'' from that predicted by the B-D 
model (Buhmann and Dreybrodt, 1987, p. 89.). In addi¬ 
tion to the theoretical advantages offered to workers in the 
next millennium there are also computer programs on 
the market that are able to model groundwater behavior 
in detail. The Van Andel Creation Research Center is in 
the process of obtaining a software package of this type. 
The challenge for the experimentalist will be to duplicate 
the non-equilibrium conditions found in natural settings. 
For example, natural water laden with CO 2 may travel 
hundreds of feet through jointed limestone before enter¬ 
ing a cave where CO 2 can be released (due to a pressure 
difference) causing CaC 03 deposition. Since most test 
rigs are limited in size, it is almost impossible to achieve a 
lengthy water travel path that would reflect a natural situ¬ 
ation. The only practical solution may be to recycle the 
test solution thereby increasing the time of exposure to 
the test rocks as well as increasing the travel length of the 
fluid in order to effect more calcium carbonate dissolu¬ 
tion. 

In all of the previous experiments sponsored by the So¬ 
ciety, it was found that: 

The onset of precipitation.. .does not occur until a 
certain "incubation" time.. .has passed where no ap¬ 
parent precipitation takes place. After this time the 
precipitate became obvious and growth is visible 
(Williams, House and Herdklotz, 1981, p. 207). 

Also a pH change accompanied the precipitation 
"event"—the pH of the water with dissolved carbon diox¬ 
ide and calcium was 8.27. Upon deposition of CaC 03 , the 
pH of the solutions was lowered to 8.15 (Williams, House 
and Herdklotz, 1981, pp. 207-208). This is a puzzling re¬ 
sult since it appears to be in opposition to the measure¬ 
ments made in Indian Echo Cave and other locations 
mention above where the pH generally increases as the 
CaC 03 is deposited. 

If it can be determined what factors retard precipitation, 
then eliminate them, reducing the "incubation" time, it 
may be possible to speed up the precipitation reaction for 
speleothem formation and growth. If any of the above con¬ 
ditions can be related to the theoretical models presented 
previously, then considerable insight into speleothem de¬ 
velopment processes can be gained. This information in 
turn could, hopefully, be used to predict the conditions 
necessary for rapid formation. 

The test conditions and results from the experiments 
conducted in the late 1970s are collected and summarized 


in Tables I and II. Hopefully, the data are easier to discern 
in this format rather than scattered throughout the four re¬ 
ports published from 1976-1981. These reports are refer¬ 
enced and any details needed for further study can be 
found in them. One of the columns in Table II records the 
amount of CaC 03 precipitate obtained per liter of water 
passing through the test rig. Obviously water flow into a 
vented cave is necessary for the formation of speleothems 
and generally the more water seeping into a cavern, the 
more CaC 03 precipitation will occur (Williams and 
Herdklotz, 1978, p. 88). Considering a Flood model of 
earth history, the postulated wet conditions (warm ice age) 
immediately after the Flood would encourage speleothem 
formation in caverns in the vadose zone. 

Conclusion 

Many times, actual rapid growth rates of speleothems have 
been observed in caves —as high as 1 inch per 7.5 days (4 
inches/month) (Williams, House and Herdklotz, 1981, pp. 
208, 226). The trend in literature also has been moving to¬ 
ward faster growth rates especially among those who are pi¬ 
oneering the use of the excess dating method. 

Additional experiments need to be performed in order to 
optimize the various factors that have the potential to in¬ 
crease growth rates by another order of magnitude, tem¬ 
perature, pressure, pH and flow gradients all need to be 
explored again under controlled conditions before we can 
obtain a definitive answer to this important question. 
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Book Review 

Did God Create in Six Days? 

Edited by Dr. Joseph A. Pipa, Jr. and Rev. David W. Hall 
Southern Presbyterian Press, PO. Box 690, Taylors, SC 29687.1999, 339 pages, $18 


There is an ongoing debate over the interpretation of Gen¬ 
esis 1 in the Presbyterian Chureh in Ameriea (PGA). The 
issue was raised by a number of Presbyteries and individu¬ 
als in the ehureh following the publieation of an annual re¬ 
port from the denominational seminary (Govenant, Saint 
Louis) noting the latitude of beliefs regarding the Genesis 
aeeount of ereation within the faeulty. The seminary ad¬ 
ministration and faeulty rightfully protested that nothing at 
the seminary has ehanged in forty years. Their stasis has 
been overtaken by an awareness in the denomination at 
large that this issue is important. Those who want to aeeept 
both the Bible and modern seienee referenee many post- 
1800 reformed seholars for their overly-tolerant views of 
evolution and the supposed great age of the earth, a posi¬ 
tion unfortunately (but not uniformly) eommon to the re¬ 
formed aeademie elite this eentury. Too little has been 
heard of defenders of Genesis sueh as Dr. Robert L. 
Dabney and their able sons, sueh as Dr. D. James Ken¬ 
nedy. Sinee the issue has been raised to the highest ehureh 
eourt, the General Assembly, the governmental strueture 
of the PGA must foree a resolution of the issue, in spite of 
any diseomfort. A study eommittee has been appointed 
and we should all pray that God would lead the PGA into a 
more faithful position on these important issues. 

Greenville Presbyterian Theologieal Seminary (GPTS) 
in South Garolina has responded to the issue by taking a 
strong theologieal stand for the sequential, ehronologieal 
interpretation of Genesis 1 and its eorollary of a young 
earth. In order to elarify arguments from both sides for the 
study eommittee, the seminary reeently sponsored a dispu¬ 
tation, inviting prominent theologians advoeating non-lit¬ 
eral interpretations to debate the seminary faeulty. The 
proeeedings of this symposium have just been published 
and released by the seminary as the book. Did God Create 
in Six Days? Although seientists of GRS may not all be 
greatly interested in the wealth of material speeifie to the 
Presbyterian tradition in this book, they should enjoy the 
presentation and eritiques of the ''day-age'' position, the 
"Framework Hypothesis", and a new style of interpretation 
ealled "Diseourse Analysis". Theologieal eritiques of ma¬ 
jor non-literal views of Genesis 1 are ably provided by the 
seminary faeulty. The eontribution by Dr. Pipa, "From 
Ghaos to Gosmos: A Gritique of the Non-Literal Interpre¬ 
tations of Genesis 1:1-2:3" is espeeially helpful and thor¬ 


ough. Although seientists tend to easily get bogged down in 
the apparent minutiae of theology, they would be well ad¬ 
vised (as would anyone else) to spend a little time in this 
book. After all, not everyone is a seientist, but everyone is a 
theologian. 

Two other eontributions of speeial note are one by Rev. 
David Hall of Oak Ridge, Tennessee and another by Dr. 
Stuart Patterson, former Dean and Ghemistry Department 
Ghairman at Furman University. Rev. Hall has researehed 
the position of pre-nineteenth eentury theologians, and 
does a masterful job of refuting the false elaims of those the- 
istie evolutionists (e.g., Hugh Ross) who seek eompany with 
the great theologians of the past. Rev. Hall shows that these 
giants of the past are often misunderstood and sometimes 
deliberately misrepresented. The great debate of the 17^^ 
eentury about the time of ereation was not millions of years, 
but millionths of a seeond! Augustine of Hippo had eon- 
eluded that God had ereated instantaneously; seventeenth 
eentury theologians opted for a literal interpretation of Gen¬ 
esis 1. This debate obviously had nothing to do with uni- 
formitarianism, a faet lost on those who today see old earth 
views in the aneient ehureh fathers. Rev. Hall's eonelusions 
will earry great weight with the PGA, a eonfessional ehureh 
that has adopted the theology and polity of the 17^^ eentury 
Westminster standards. Written reeords from the Westmin¬ 
ster divines, available at present, are shown to be unanimous 
in their support of the 24-hour day, young earth interpreta¬ 
tion of Genesis. Finally, for those who ean survive the theo¬ 
logieal tidal wave of the first few hundred pages. Dr. 
Patterson provides a eoneise summary of the seientifie evi- 
denees pertinent to the age of the earth. 

Although I freely admit a built-in bias towards this book 
beeause of a long assoeiation and friendship with both Dr. 
Patterson and Dr. Pipa, I would eneourage the readers of 
the Quarterly to see for themselves how helpful and timely 
this book is, and to eontradiet the statement of Rev. Hall 
who stated that after ministering for some time in a highly 
seientifie eommunity he found "that most (not all, fortu¬ 
nately) praetieing seientists were as philosophieally sophis- 
tieated as most NFL players." Reading this book would be 
a good start away from being a "Super Bowl Soerates". 

John K. Reed 

915 Hunting Horn Way 

Evans, GA 30809 
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Notes from the Panorama of Science 

Rock Spires (Pseudo-Hoodoos) on the Lookout Mountain Syneline 


An interesting paradox exists with regard to the Lookout 
Mountain synelinal ridge. Today, the ridge stands over one 
thousand feet above the adjaeent valley floors, but at one 
time it was the lowest point between two areas of uplift 
(Figure 1). It extends from just north of Gadsden, Alabama 
to Chattanooga, Tennessee, a distanee of approximately 
80 miles. Several young-earth studies have reported on var¬ 
ious seetions of this geomorphie feature (Abridge, 1998; 
Froede, 1997a, b, e). Ongoing ereationist researeh eontin- 
ues in this region to interpret the many features within Bi¬ 
ble-based Flood stratigraphy and geomorphology. 

Geology of the Rock Spires (Pseudo-Hoodoos) 

Our exploration of Lookout Mountain near DeSoto Falls 
and Little River Canyon identified several areas where 
roek spires (pseudo-hoodoos) are found (Figure 2). Geo- 


Figure 2. Our area of investigation for the rock spires is from 
DeSoto Falls to the Little River Canyon (black and white 
circles). Based on the exploration of this area, we believe 
that many other areas across the top of this syncline contain 
similar rock spires in varying degrees of development. Addi¬ 
tional field work is needed to confirm or refute our specula¬ 
tions. Base map modified from the United States Geological 
Survey map of the United States. 



Figure 1. Generalized cross-section through the Lookout 
Mountain synclinal ridge (see black bar in Figure 2 for loca¬ 
tion of this section). The ridge was at one time the lowest 
point between two anticlinal areas of uplift. Erosion re¬ 
moved the uplifted areas and created the elevated synclinal 
ridge. See Abridge (1998) andFroede (1997c) for a creation¬ 
ist description of the processes believed to be responsible for 
the formation of this synclinal ridge. Section modified from 
Spencer, 1893, p. 18, Figure 6. 

logieally, it appears that they oeeur within the Pennsylva¬ 
nian Warren Point Sandstone as identified and delineated 
in Georgia (Crawford, 1989) and the Pennsylvanian undif¬ 
ferentiated Pottsville Formation in Alabama (Osborne, 
Szabo, Neathery, and Copeland, 1988). Interestingly, 
high-angle eross-bedded quartz-pebble ehannel lag was ex¬ 
posed in the spires. The roek spire stratigraphie unit is 
deseribed as: 

Sandstone, fine-to-eourse-grained, feldspathie; eross- 
bedded in sets up to 20 feet thiek; ranges from thin- 
and medium-bedded to massive. Channels tens of 
feet deep eontain massive eonglomeratie sandstone 
and quartz-pebble eonglomerate. Siderite-pebble 
eonglomerate at lower eontaet (Crawford and 
Braekett, 1989, Plate No. 7). 

From our field work we noted a relationship between the 
siderite (FeC 03 ) pebble eonglomerate (Figures 3 and 4) 
and the overlying highly eross-bedded quartz-pebble bear¬ 
ing sandstone. We eonjeeture that eonnate water (i.e., water 
filling the pore spaees between the sand grains) trapped 
within the massive semi-lithified sandstone moved laterally 
to points of diseharge along newly exposed sidewalls. This 
oeeurred as this stratigraphie unit was thrusted laterally and 
warped teetonieally during the Flood. Tremendous erosion 
of the sandstone layer oeeurred eoneurrently with this 
teetonism, and played a signifieant role in the eventual for¬ 
mation of these roek spires. As the pH and Eh likely 
ehanged within the sandstone, iron (i.e., siderite) probably 
was preeipitated from the eonnate water. It appears that the 
majority of the iron was preeipitated at the base of the sand¬ 
stone unit where it eontaeted an impermeable shale unit. 
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Figure 3. A photograph showing the quartz-pebble conglom¬ 
erate cemented by silica and a small amount of siderite 
(FeCOJ. We believe that the differences in cement composi¬ 
tion contributed to the formation of the rock spires (pseudo¬ 
hoodoos) within this sandstone unit. However, further inves¬ 
tigation is needed to substantiate these claims. 



Figure 5. A photograph of an exposed wall of quartz-ce¬ 
mented sandstone in the Citadel Rocks area. Akridge is 
pointing to a fracture where siderite has precipitated form¬ 
ing an iron-rich lens. These sandstones do not contain high 
concentrations of siderite cement, but they do reveal sub¬ 
stantial levels of iron along joints and fractures. 

According to our observations, the iron was probably not de¬ 
rived from the dewatering of the shales beneath the massive 
sandstone layer. All the iron precipitation was diagenetic 
(i.e., post depositional). It filled fractures within the massive 
sandstone unit and enhanced the joint sets in a manner sim¬ 
ilar to Liesegang rings (Figures 5 and 6). 

We also located areas where rock spires appear to be in 
the initial stages of formation. These underdeveloped fea¬ 
tures may hold the key to a better understanding of this 
area and demonstrate how the rock spires may have 
formed (Figure 7). From our early reconnaissance of this 
area, we speculate that cliff-sapping might have played a 
large role in the formation and development of these inter¬ 



Figure 4. A photograph showing a quartz-pebble conglomer¬ 
ate from the bottom-most section of the rock spire layer 
which was cemented completely by siderite (FeCOJ. This is 
a weak cement compared to the quartz-cemented sandstones 
in the upper sections of this layer. 



Figure 6. A photograph showing bedding planes of the sand¬ 
stones in the Citadel Rocks area. Iron mixed with the sand¬ 
stones following deposition and precipitated along these 
bedding features. 


esting features, although further analysis is needed to 
ascertain this. 

Geomorphology of the Roek Spires (Pseudo-Hoodoos) 

The rock spires vary considerably in size and shape (Fig¬ 
ures 8 and 9). All of the rock spires that we examined had a 
semi- to impermeable quartz cemented sandstone cap 
which protects the underlying softer strata (much of which 
contains iron cement) from weathering (Figure 10). The 
rock spires tend to occur along the crests of ridges or in top¬ 
ographically high areas. This consistent location supports 
our speculations about the role that cliff-sapping may have 
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Figure 7. A photograph showing the beginnings of rock spire 
formation in the Citadel Rocks area. Individual pedestals of 
sandstone lie within close proximity to one another. We be¬ 
lieve that this setting reflects the massive erosion that this 
area experienced and the manner by which the rock spires 
formed. 



Figure 9. A smaller rock spire located near the Sallie 
Howard Memorial Chapel. Not surprisingly, the pseudo¬ 
hoodoos vary in size as a function of the characteristics of the 
individual cap rocks. 


had in being a major factor in the formation of these fea¬ 
tures.^ 

The rock spires identified on Lookout Mountain in 
Georgia, within the Warren Point Sandstone (Froede, 
1997a), are identical to those we examined on Lookout 
Mountain in this area of Alabama. Both occur in similar 
settings along ridge lines. Weathering appears to be en¬ 
hanced along joints and fractures, easily identified by the 
siderite cement and associated iron stain. 


^Discussions regarding how cliff-sapping might possibly be 
associated with rock spire development can be found in 
Williams (1995) and Shaver (1999) 



Figure 8. A rock spire (pseudo-hoodoo) in the Little River 
Canyon National Preserve. A silica-cemented cap rock pro¬ 
tects the underlying siderite-cemented sandstones from ero¬ 
sion. 



Figure JO. A close-up photograph of Figure 9 showing the 
massive sandstone cap rock above siderite cemented 
cross-beds of underlying sandstone. The siderite cement var¬ 
ies in thickness and appears to follow bedding planes. These 
sedimentary features perhaps reflect preferential connate 
water flow paths where the siderite precipitated. 

Rock Spire at the Sallie Howard Memorial Chapel 

The most unique rock spire location that we found occurs 
at the Sallie Howard Memorial Chapel, a Southern Baptist 
church located adjacent to DeSoto State Park (Figures 11, 
12, and 13). The following is excerpted from the DeKalb 
Baptist Association church information brochure: 

The Chapel was constructed in 1937 under the 
direction of an ailing Colonel Milford Howard in 
honor of his deceased wife, Sallie Howard. It is mod¬ 
eled after the Annie Laurie Church in Scotland after 
Colonel Howard admired a reproduction of that 
church located in Glendale, California. The Chapel 
































Volume 36, March 2000 


219 



Figure 11. The Sallie Howard Memorial Chapel A large 
rock spire has been incorporated into the front of the church. 



Figure 12. Another photograph showing the opposing side 
of the pseudo-hoodoo which is incorporated into the front of 
the church. 



Figure 13. A photograph looking at the front of the church. 
Note the bedding planes of the sandstone and the slightly 
offset jointing of the rock spire. 


was dedicated on Sunday afternoon, June 27, 1937. 
Colonel Howard died in California on December 
28, 1937. Colonel Howard's ashes are interred under 
a bronze marker within the rock spire near the pulpit 
in the chapel he built on Lookout Mountain. 

Conclusions 

The rock spires (pseudo-hoodoos) of various shapes and 
sizes found on top of the Lookout Mountain synclinal 
ridge, occur in Pennsylvanian age strata, specifically the 
Warren Point Sandstone and undifferentiated Pottsville 
Formation. They are consistently found along ridges and 
elevated areas. It appears that the strata were originally 
formed under high-energy conditions during the global 
Flood of Cenesis and likely derived from sediments associ¬ 
ated with the uplift of the Southern Appalachians (Froede, 
1998). Subsequent erosion, occurring during a high-en- 
ergy portion of the Flood, removed sections of the highly 


cross-bedded semi-lithified sandstone. Diagenetic pro¬ 
cesses served to further lithify the sandstone with silica and 
iron cements. The iron cement was precipitated mainly 
along the base of the sandstone unit, although it is also 
prevalent along fractures and joints within the sandstone. 
It appears that the iron-cemented sandstone is less resistant 
to erosion than the silica cemented upper section of the 
same unit. We believe that this may have aided in the for¬ 
mation of the rock spires through the process of cliff-sap¬ 
ping. Further field work is necessary to confirm these 
observations. 

The rock spires now stand as a silent testimony of power¬ 
ful erosive forces and processes which occurred during the 
time of their formation. Because in many places the spires 
extend as much as 12 to 15 feet above the surrounding land 
surface, huge volumes of sediment were removed to form 
them. This approach to defining and understanding these 
rock spires (pseudo-hoodoos) can best be understood within 
the constraints of the Young-Earth Flood model. 
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The uniformitarian depositional paleoenvironment of a 
prograding delta eannot satisfaetorily explain the apparent 
high-energy eonditions whieh were neeessary in the for¬ 
mative proeess of these sandstone and quartz-pebble eon- 
glomerates (Froede, in press). Additionally, the millions of 
years of uniformitarian-style weathering fail to explain the 
manner in whieh the roek spires may have formed. Rather, 
the high-energy nature of the sedimentary deposits speaks 
of eatastrophie proeesses whieh would be expeeted during 
the global Flood of Genesis (Froede and Wallaee, 1999). 
The formation of the roek spires through eliff-sapping of 
the ineompletely lithified sandstone indieates that short 
periods of time elapsed between deposition and erosion, 
this being eonsistent with the Young-Earth Flood Model. 
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Fossil Man 

This is a brief note on the present position of the fossil re- 
eord of man and of the non-human primates that play a 
part in the overall story of human origins. The skulls of 
Steinheim and Swanseombe are dated on the evolution 
seale at about 300,000 years (Gore, 1997, p.l05). There 
are new diseoveries in Spain of Homo sapiens reekoned to 
be equally aneient (Arsuaga, Martinez, Graeia, Garretera, 
and Garbonell, 1993). If we allow a history of about 50,000 
years, we eome to an overall age of 350,000 years. But at 
this point we ean introduee the oldest spears as dating from 
380,000 to 400,000 years ago, whieh left one author (Den- 
nell, 1997) speeehless! Those spears ean be seen in won¬ 
derful eolor on p.ll3 in National Geographic of July, 
1997. The artiele shows what fine spears they really were. 
At present, spears are known to aeeompany remains of 
Homo sapiens only. 

Homo erectus in the form of Peking Man is found at 
500,000 years (Leakey, 1981, p.l23). It ean be seen from 
those dates that the gap between sapiens and erectus is elos- 
ing and the shared features of elongated skulls and robust 
brow ridges eould make these types of men the original. 
Gertainly if one were to have the out-of-Afriea model eor- 
reet (i.e. man from one eommon origin) and if modern 
man eame from sapiens with those elongated skulls, then 
the skulls at 300,000 years and the spears at 400,000 years 
would have to eome out of Afriea with sapiens around 
400,000 to 500,000 years to give them time to travel the dis- 
tanees they did. At these times there is nothing in Afriea 
that is modern enough to give rise to sapiens. Therefore, I, 
for one, dismiss all eredibility of sueh evolutionary argu¬ 
ments. 

A skull found in South Afriea in Florisbad and dated at 
260,000 years, however, has features that are elose to mod¬ 
ern man (Gore, 1997, p.99). Give this a history of its own 
and there would be even less time between the skulls at 
300,000 years and this one at 260,000 years. Work by Dr. 
Rosalind Harding of Oxford University has traeed baek a 
gene found in Oxfordshire villagers to between 200,000 
years and 400,000 years, but elaims it originated in Asia. 
For a sapiens to have done this, however, an earlier time in 
Afriea would be needed than the present timetable allows. 
It would be more akin to the dates mentioned in this paper 
and the question of who was the original man would still 
be raised. The date for Dr. Harding's gene is of eourse not 
looked at with great favor by those holding to the present 
timetable, but we must await further diseoveries with inter¬ 
est (Gonnor, 1997, pp. 4-5). 

To add another very interesting angle to the above pie- 
ture, a skull from Petralona in Greeee does not yet have an 
established date to everyone's satisfaetion. When Aris Pou- 
lianos (after many years of work in that and other areas) 


gave it a date of 700,000 years (Poulianos, 1981, pp. 
287-288) there was no great support for sueh a view. The 
skull may have been seen to be too advaneed for this date 
for the good of the theory of evolution, though of eourse, 
not for ereation. If we are to view this to be ease then to 
have skulls like Steinheim, Swanseombe, or the skulls 
from Spain at 700,000 years; or for these skulls even up to 
600,000 years would be unweleome. To diseover sapiens 
fossils or their artifaets from 300,000 years to 500,000 years 
would present insurmountable problems for evolution 
within this period. Both fossils and their artifaets are up to 
400,000 years. With a history, this eould very well be 
brought up to 500,000 years. To diseover sapiens from 
500,000 years to 550,000 years, however, would rule out 
evolution. In partieular if we are to rejeet the 700,000 year 
date for the skull from Petralona (whieh I believe to be a 
form of sapiens anyway from 700,000 years) we would also 
rejeet those from Steinheim and Swanseombe from 
700,000 years and from 600,000 years. Then evolution 
would simply have run out of reasonable time within this 
pieture of the fossil reeord. We await further fossil diseover¬ 
ies with interest. 

Homo erectus is dated at 1.8 million years out of Afriea 
(Gore, 1997) and therefore it seems likely that it was dated 
at least 1.9 million years inside the eontinent of Afriea. 
That would then plaee it alongside the time of skulls sueh 
as KNMER 1470, whieh means that no evolution took 
plaee within the erectus group from about 2 million years. 
Therefore, we ean wonder if any sueh evolution oeeurred 
at all! If erectus remains are found at 2.1 or 2.2 million 
years of age, then that would begin to remove them from 
any other line sueh as the less advaneed australopith- 
eeines. If erectus remains were diseovered 2.5 million years 
ago that would deal the final blow beeause erectus would 
then be fitted in the time frame of the more primitive aus- 
tralopitheeines. That would still leave open the question of 
whether the original men had elongated skulls or heads 
like our own. Footprints in the Laetolil beds (Leakey and 
Hay, 1979) dated as being the same time as Luey eould ei¬ 
ther belong to human beings needing no further evolution 
or they eould belong to australopitheeines. The evidenee 
of their ability to walk eould have been the result of direet 
ereation or by way of their genetie potential. For further 
reading of this view see Brown, 1987 and 1996. 

In the same item by Aris Poulianos (1981) on p.288 is 
an amazing diseovery. In layers of roek dating between 
2,900,000 and 3,300,000 years are both stone and bone 
tools. These tools had been found in the rib eage of a fossil 
elephant. There are no reeords of any remains of Austra¬ 
lopithecus fossils outside of Afriea and so if we take the ages 
given in the paper and eonelude that either sapiens or erec- 
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tus used these tools, this would be another devastating 
blow to the theory of human evolution. These would be at 
the start of a history for the australopitheeines and so the 
australopitheeines would not be able to have given rise to 
either sapiens or erectus forms. Even if we moved the dates 
forward to 2.5 million years or thereabouts, that would still 
put evolution in trouble beeause at those dates sapiens or 
erectus would be eontemporaneous with the best australo¬ 
pitheeines. The faet that those most aneient dates have 
been no longer heard, we ean safely eonelude that they 
have been abandoned. 

We ean only wonder about the large number of times 
we may have witnessed serious dating problems with the 
theory of evolution. This is one more demonstration of the 
faet that evolutionists try to make maeroevolution an unfal- 
sifiable theory. I believe it is possible that one day a eertain 
embarrassing fossil will be diseovered sueh that the mov¬ 
ing of its age or status will make no signifieant differenee. It 
will by its very presenee prove to be the downfall of the evo¬ 
lutionary theory. 
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Book Review 

Seduced by Science by Steven Goldberg 
New York University Press, New York. 1999, 230 pages, $28 


Steven Goldberg is a law professor at Georgetown Univer¬ 
sity, Washington D.C. He is also the son of a physieist and 
he understands the limitations of seienee. Goldberg's 
theme is that religion has trivialized itself by seeking seien- 
tifie eredibility. On some topies the author is entirely eor- 
reet. Eor example, he ehallenges the popularity of medieal 
''prayer tests." Several double-blind tests have shown that 
heart patients who are prayed for have a better rate of re- 
eovery than those who are distinetly not prayed for. 
Goldberg suggests that sueh tests reduee prayer to just an¬ 
other optional form of medieine. Prayer is eertainly effee- 
tual, but limiting it to a eomparative seientifie test is an 
affront to God. 

Goldberg also diseusses ereation seienee, but his bias 
shows. His main sourees inelude erities Ronald Numbers, 
Christopher Tourney and Dorothy Nelkin. He takes the 
diseredited position that religion is limited to the why ques¬ 
tions, not the how or when questions of history. Goldberg 


does not think seienee or history details should be sought 
from Seripture (p.26). And this is from a Jewish seholar 
who surely knows the Old Testament well. 

Goldberg diseusses genetie engineering, and also the 
separation of ehureh and state. His eomments on prayer in 
publie sehools are pertinent: A mandated law eould 
quiekly reduee prayer to innoeuous words, or to a mere for¬ 
mula (p. 86). 

The author's motive is to elevate religion above the 
shifting sands of seientifie knowledge. CRSQ readers 
would agree, but would eaution Goldberg not to negleet 
the book of Genesis, the foundation of all true religion and 
seienee. 

Don B. DeYoung 
Graee College 
200 Seminary Drive 
Winona Lake, IN 46590 
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Letters to the Editor 


Strung Out on String Theory 

According to an article in the Los Angeles Limes (Novem¬ 
ber 16, 1999), string theory would ''Reshape fundamental 
notions of space and time, energy and matter, expanding 
the number of dimensions to IT' (p. All). The author of 
the article. Times Science Writer K.C. Cole, quotes Na¬ 
than Seiberg of the Institute for Advanced Study in Prince¬ 
ton as saying, "1 am almost certain that space and time are 
illusions'' (p. Al). Cole goes on to say. 

String theory offers a universe bizarre beyond 
imagining: Under powerful enough magnification, 
every known particle in the universe would resemble 
a complex origami folded out of sheets or strings of 
the three familiar spatial dimensions, plus one di¬ 
mension of time, plus seven extra dimensions of 
space (p. All). 

Cole quotes David Cross, director of the Institute for 
Theoretical Physics at UC Santa Barbara, who said that 
the idea that space and time might be illusions "is very dis¬ 
turbing. Where are we? When are we?" (p. All). To this 
Cole responds. 

The almost unfathomable scenario of a universe 
without space and time in turn calls into question the 
very connection between cause and effect. If time 
can break down, how can one event be placed clearly 
"before" or "after" another? (p. All) 

This "string theory" could make the whole creation/ 
evolution controversy have no meaning. If space and time 
are but illusions, then evolutionists could claim infinite 
time for accomplishing evolution. If creationists were to 
point to fossils that are out of place or in the wrong time se¬ 
quence, the evolutionist could merely point to the "string 
theory" for answers. 

What does the creationist physicist say to all this? What 
can any creationist say? 

Clifford L. Lillo 
22953A Nadine Circle 
Torrance, CA 90505 

String Theory and Nonsense 
A Reply to Lillo 

Clifford Lillo has pointed out the nonsensical journalism 
which can result when we try to reduce particle physics 
into newspaper articles. I will try to the best of my ability, 
and within the constraints of a short letter, to explain the 
real situation. 

Extra dimensions, over and above the usual four 
spacetime dimensions, entered physics soon after Ein¬ 
stein's general theory of relativity was introduced. One 


who has studied the mathematics of general relativity 
notices how beautiful the explanation of gravitational phe¬ 
nomena becomes in this theory. Hence, it is desirable to 
include the mathematics of electricity and magnetism in 
the same framework. To achieve this goal, Theodor von 
Kaluza introduced a fifth dimension into Einstein's theory 
in the early 1920's, and his theory was extended by Oskar 
Klein in 1926. The mathematics of relativity involves 
something called the metric tensor, a doubly-subscripted 
quantity with the subscripts running, say, from one to four. 
Introducing the fifth dimension means the subscripts run 
from one to five, and the metric tensor has five times five or 
25 components instead of 16. These extra components en¬ 
able electric and magnetic fields to be included besides 
the usual gravitational fields. A remarkable result of the 
Kaluza-KIein theory is that the relativity equations for the 
extra electric and magnetic field components are com¬ 
pletely equivalent to the equations of electricity and mag¬ 
netism developed by James Clerk Maxwell in the 1800's. 

Physics has grown over the years, and we are striving to 
find a unified theory to explain all the types of force, now 
including gravitational, electrical, magnetic, weak nu¬ 
clear, strong nuclear forces under one umbrella. Modern 
string theory seeks to find the "vacuum" state that corre¬ 
sponds to the real world. Such a state would reproduce the 
particle spectrum, masses, and coupling constants of stan¬ 
dard particle physics. It would also determine the correct 
"cosmological constant" and explain the expansion of the 
universe as a function of time. Specialists in modern 
superstring theory are at present producing new facets of 
the theory at a very fast pace, and it is hoped that the uni¬ 
fied theory will soon be forthcoming. Meanwhile there re¬ 
main challenges such as explaining whether or not there is 
a small probability for proton decay, smaller than present 
experimental limits. 

In recent years the conventional wisdom that claimed 
that the extra dimensions were all "rolled up" to a very 
small size, smaller than an elementary particle, has been 
challenged. I attempt to deal with the meaning of the 
"rolled up" dimensions in a paper which has been submit¬ 
ted to the Quarterly for publication. There are at least 
three different ways in which the extra dimensions might 
not be small. One idea is that all the extra dimensions are 
felt by all of the particles and forces of nature. According to 
this concept the Large Hadron Collider (LHC) being 
planned for completion in Europe in a few years will dis¬ 
play some new physics that was not originally foreseen. 
The extra dimensions are not compacted as small as 
thought (Antoniadis and Pioline, 1999). A second idea is 
that there may be extra dimensions that are felt only by the 
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gravitational force (Dienes, Dudas, Gherghetta, and 
Riotto, 1998), with the other types of force constrained to 
what is called a ''brane/' A third idea also has the particles 
and forces other than gravity confined to a four-dimen¬ 
sional subspace, a '3-brane,'' but the subspace is within a 
(4-hn)-dimensional spacetime (Randall and Sundrum, 
1999a, b; Schewe, 1999), thus there is no 'Aompactifica- 
tion/' 

I was able to obtain a copy of the Los Angeles Times arti¬ 
cle on the internet (Cole, 1999), since the Times happened 
to be offering free access at the time I went to their web 
page. 

The article does quote a physicist as saying that space 
and time are illusions. However, it is very difficult to state 
in words what the mathematics is really describing. Also, in 
my opinion these new discoveries will not negate basic 
logic. They may not, in my opinion, necessarily lead to 
problems for the creationist viewpoint. In fact, in my paper 
which I mentioned, these ideas are used to explain some 
radioisotope data in a satisfying fashion. 

Eugene Chaffin 

405 Tebblewood Drive 

Simpsonville, SC 29680-3030 

String Theory Only a Model 

It should be remembered that string theory has been devel¬ 
oped thus far with zero experimental evidence. It is a 
model of reality, not reality itself. Only God knows whether 
there are seven dimensions to space, or perhaps seventy 
times seven. 

If subatomic strings are real, they do not alter the his¬ 
tory of the earth. A measurable elasticity of time is limited 
to objects experiencing either relativistic speed or intense 
gravity. Neither situation exists in our region of space. 

For a half-century, relativity theory and experiments 
have shown that time can be slightly stretched or con¬ 
tracted. This variation is always sufficiently small to not af- 

-— • » 
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feet the human passage of time. Although science fiction 
runs wild with the idea of time travel, the Creator has 
clearly protected us from macroscopic time variation. In a 
similar way, we are spared from noticing the stroboscopic, 
microscopic world of quantum mechanics. 

Creationists have a special interest in cosmic string the¬ 
ory. It is yet another possible layer of created complexity, 
but certainly not the ultimate building block of nature. 
This side of heaven, in spite of scientific pronouncements, 
we are not about to correctly determine the theory of every¬ 
thing. 

Don DeYoung 

^ —- 


The Present Position of Birds and Feathered Dinosaurs 


In terms of fossil discoveries, China seems certainly the 
place to be these days. Discoveries of birds and feathered 
dinosaurs which were dated at 140 myrs and now are dated 
at 124 myrs are being it seems continually discovered. 
Liaoningornis is a bird that possessed a well developed ster¬ 
num and a keel which is the oldest known keel found in a 
true bird. It also had a capacious and strengthened ribcage, 
all of which implies the existence of air sacs. This creature 
also had teeth and it is said a primitive jaw (Shipman, 
1997). Con fuciusomis differed significantly from its con¬ 


temporary Liaoningornis. Con fuciusomis had no keel, but 
did have the oldest known bill and it also had feathers and 
fused tail bones known as the pygostyle and each foot had a 
backward pointing toe and curved claws for perching 
(Haihou, Xhou, Martin and Feduccia, 1995). 

From about the same age if not older come two other 
bird fossils with a number of modern features including 
the ability to fly up from the ground. One is called Sinornis 
(Sereno and Rao, 1992) and the other is called 
Cathayornis (Zhou, Jin, Zhang, 1992). Moving away from 
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China for a moment to Spain, we have a young bird eaught 
in amber and dated at 135 myrs whieh has modern wings 
and its bones had mieroseopie pits like those of modern ju¬ 
venile birds and is the oldest known nesting bird, whieh al¬ 
though not mentioned it is likely to have had a keel for 
flight whieh if so would go one better than Liaoningornis 
in being the oldest bird to possess a keel (Aekerman, 1998). 
Also from Spain mentioned by Shipman in the same item 
is a sparrow-sized bird from Cuenea provinee dated be¬ 
tween 120 myrs to 130 myrs old. Eolulavis from Las Hoyas 
in eentral Spain is dated at 115 myrs old. This bird had a 
sternum and keel and many other modern features, but 
also had elaws on its wings. Its size was that of a goldfineh. 

In returning to China we now eneounter the feathered 
dinosaurs. Most if not all of these following ereatures have 
feathers but are not in a fit state for flight and have for the 
most part features that are purely dinosaurian. They are 
Protarchaeopteryx and Caudipteryx (see referenees seetion 
for this under N. China Dinos and Brown, 1999). There is 
an even more reeent diseovery whieh it is said shows some 
avian-like features, but we must wait and see before we 
make any hurried opinions. The name given to this one is 
Archaeoraptor liaoningensis (Sloan, 1999). As things stand, 
the overall faets are more in line with what 1 have ealled 
the shared themes model (Brown, 1996). In this view Cod 
either ereated all the features mentioned in these ereatures 
or He ereated some of them while others eame about by 
way of the organism's genetie potential. The birds men¬ 
tioned here are so different in their eolleetive features from 
eaeh other and most eertainly from the feathered dino¬ 
saurs that any direet eonneetions is just not possible and 
their ages for the most part are all too elose together for 
eomfort to make any sense of their relationship. There is 
one other thing whieh many have tried to forget and bury 
and this is the fossil of what some have ealled Protoavis. 
This fossil was dated at 225 myrs old. This is some 78 myrs 
before Archaeopteryx and before all or most of the dino¬ 
saurs favored by paleontologists of going into Archaeop¬ 
teryx. This ereature has been said by some to possess a 


number of advaneed avian features one of whieh is a keel 
whieh implies it eould fly (Brown, 1987). If this fossil 
proves true it would spell mueh trouble if not the end of 
the dinosaur-bird eonneetion. We await further diseover- 
ies from China and elsewhere, but at the moment, the way 
things stand, the shared themes model stands in good 
stead. 
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Creation Research Society Sponsors Workshop on Debating 

What: Workshop —How To Win Debates Against Evolutionists 

When: Thursday, May 18, 2000, 9 a.m. to Noon, 1 p.m. to 4 p.m. 

Where: Motel, Atlanta, Ceorgia 

Speaker: Dr. Duane Cish, Vice President of the Institute for Creation Research, San Diego, CA, who has had over 100 

debates with evolutionists. 

Fee: $30 by April 30, 2000. After April 30 there is a $10 late fee. 

Eligibility: Attendees must be paid-up Voting or Associate members of the Creation Research Society. The Workshop 
Director has the right to deny registration to anyone. 

To register: Send a check or money order payable to the Creation Research Society to Dr. David A. Kaufmann, 3745 NW 
7th Avenue, Cainesville EL 32607. Include the following information: your name, mailing address, tele¬ 
phone number, and email address. 

For further information: contact David A. Kaufmann, (352) 378-9112 or email: kaufmannd@hotmail.corn 
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Instructions for Authors 


Submission 

An original plus two copies shall be submitted to the editor 
of the Quarterly. Due to the expense involved, manu¬ 
scripts and illustrations will not be returned to authors. 

All submitted articles will be reviewed by at least two 
technical referees. The editor may or may not follow the 
advice of these reviewers. Also, the prospective author may 
defend his position against referee opinion. 

The editor reserves the right to improve the style of the 
submitted articles. If the revisions of the editor and referees 
are extensive, the changes will be sent to the author. If the 
changes are not acceptable to the author, he may withdraw 
his request for publication. 

After the peer review is finished and all changes have 
been made to the article, a final copy will be requested. 
This should be accompanied by a computer disk contain¬ 
ing a copy of the article. Please label the disk with the 
name and version of the word processor program used, 
e.g., WordPerfect 8.0. Authors who provide either an 
email address or fax number will receive a proof copy of 
their article just prior to publication. 

Authors are requested to supply a list of key words for 
subjects covered in their articles. 

The Quarterly is a journal of original writings. Only un¬ 
der unusual circumstances will we reprint previously pub¬ 
lished manuscripts. Never submit an article to two or three 
journals, including ours, hoping all of them will publish 
your work. When submitting an article, please state if the 
material has been published previously or has been sub¬ 
mitted to other journals. 

Appearance 

Manuscripts shall be computer-printed (or typed) and 
double-spaced. If you are unable to provide a copy of your 
paper on computer disk, one final paper copy should have 
no handwritten marks of any kind in the text area, al¬ 
though you may write page numbers at the very bottom of 
each page. 

Although it is nicer to be positive, there seem to be a lot 
of important negatives: 


• Do not indent the first word of each paragraph; separate 
paragraphs by an extra blank line instead. 

• Never press the space bar more than once anywhere, not 
even at the ends of sentences. 

• Do not hyphenate words at the ends of lines. 

• Do not use all capital letters for anything (titles, etc.). 

• Do not use bold type in the text; use italics to call atten¬ 
tion to words. 

• Do not use multiple spaces for tables and similar mate¬ 
rial. Use tabs instead. 

• Do not use dashes, for definitions, but use colons instead, 
e.g., ''NR: Not recorded.'' 

Each footnote should be included in the text, sur¬ 
rounded by [brackets], immediately after the text to which 
the footnote applies. 

All references (bibliography) should be presented in the 
style shown in a recent issue of the Quarterly. Additional 
references from the same author(s) should be preceded by 
three underline characters in place of the name(s). If a pro¬ 
spective author is not familiar with the Quarterly format, 
the editor will furnish an example reference page. 

Book review headings, like references, have a particular 
style which should be followed. Recent issues of the Quar¬ 
terly will provide examples. 

All figures and drawings must be of high quality, there¬ 
fore, no sloppy hand drawings or freehand lettering will be 
accepted. The editor reserves the right to approve submit¬ 
ted figures. Unacceptable illustrations will result in rejec¬ 
tion of the manuscript for publication. Photographs must 
be prints rather than slides. Do not embed pictures in text 
files. 

Length 

Manuscripts containing more than 25 pages are discour¬ 
aged. If a topic cannot be covered to the author's satisfac¬ 
tion in this number of pages, the author should divide his 
material into separate papers that can be serialized in the 
Quarterly. Book reviews should be limited to 1000 words 
or fewer. 
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